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Abstract (Basic) : US 20030193064 Al 

Abstract (Basic) : 

NOVELTY - A self-aligned multi-bit flash memory cell 
comprises: a semiconductor substrate (300) of a first 
conductivity type having an active region isolated, by two parallel 
shallow-trench-isolation (STI) regions, where each of the parallel STI 
regions is filled with a raised field-oxide layer; and a cell region 
divided into a gate region formed between a common- source- 
region and a common-drain region. 

DETAILED DESCRIPTION - A self-aligned multi-bit flash 
memory cell comprises : a semiconductor s\3bstrate of a 
first conductivity type having an active region isolated, by two 
parallel STI regions, where each of the parallel STI regions is filled 
with a raised field-oxide layer; and a cell region formed on the 
semiconductor substrate and divided into three 
regions: a common-source region, a gate region, 
and a common-drain region, where the gate region is formed 
between the common-source region and the common-drain 
region. 

The common-source region comprises a first sidewall 
dielectric spacer (307b) formed over a sidewall of the gate 
region, and on a portion of a first flat bed formed by a common- 
source diffusion region (306a), in the active region and 
two etched first raised field-oxide layers in the two parallel STI 
regions, a common-source conductive bus line formed on the 
first flat bed outside of the first sidewall dielectric 
spacer, and a first planarized thick-oxide layer (309b) 
formed over the common-source conductive bus line and the first 
sidewall dielectric spacer. The common-drain 
region comprises a second sidewall dielectric spacer 
(317b) formed over another sidewall of the gate region, and on a 
portion of a second flat bed formed by a common-drain diffusion 
region (316a) in the active region, and two etched second raised 
field-oxide layers in the two parallel STI regions, a common- 



drain conductive bus line formed on the second flat bed outside 
of the second sidewall dielectric spacer, and a second 
planarized thick-oxide layer (319b) formed over the common-drain 
conductive bus line and the second sidewall dielectric 
spacer . 

The gate region comprises a first floating-gate 
structure, having a first floating-gate layer formed on a 
first gate-dielectric layer (301c), and a second 
floating-gate structure having a second floating- 
gate layer formed on a second gate-dielectric 
layer (313b) in the active region, a spacing dielectric 
layer (312a) formed between the first floating-gate 
structure and the second floating-gate structure, and a 
planarized control-gate layer spaced by an intergate 
dielectric layer (320a), at least formed on the first 
floating-gate structure, the spacing dielectric 
layer, and second floating-gate structure. A first 
interconnect-metal layer (322a) together with the planarized 
control-gate is simultaneously patterned and etched, to 

form a word line transversely to the common-source/drain conductive bus 
lines . 

An INDEPENDENT CLAIM is also included for a contactless multi-bit 
flash memory array, comprising: a semiconductor 
substrate; common- source bus -line regions and 

virtual-gate regions formed alternately and transversely to the 
parallel STI regions; self-aligned multi-bit flash memory 
cells formed in each of the pair of gate regions, for each of the 
virtual-gate regions; and word lines formed transversely to the 
common-source/drain conductive bus lines. 

USE - For a contactless multi-bit flash memory array 
(claimed) . 

ADVANTAGE - The cell is scalable and its cell size can be made 
smaller than 4F squared. The cell has two-separated floating- 
gates for storing multi-level digital data in each floating 
gate, can be programmed by mid-channel hot-electron injection 
with a higher programming efficiency, and has less programming power as 
compared to the existing channel hot-electron injection. The 
contactless multi-bit flash memory array offers the 

common-source/drain conductive bus lines, as the bit lines with smaller 

bus-line resistances, and smaller bus-line parasitic capacitance 

with respect to the semiconductor substrate as compared to 

the buried diffusion bit lines; and offers a highly conductive metal 

line as a word line, with much smaller word-line resistance, and much 

smaller word-line parasitic capacitance with respect to the bit 

lines . 

DESCRIPTION OF DRAWING (S) - The figures show cross-sectional views 
of a self-aligned multi-bit flash memory cell. 
Semiconductor substrate (300) 
First gate-dielectric layer (301c) 
Common-source diffusion region (306a) 
First sidewall dielectric spacer (307b) 
First planarized thick-oxide layer (309b) 
Spacing dielectric layer (312a) 
Second gate-dielectric layer (313b) 
Common-drain diffusion region (316a) 
Second sidewall dielectric spacer (317b) 
Second planarized thick-oxide layer (319b) 
Intergate dielectric layer (320a) 
First interconnect-metal layer (322a) 
Masking dielectric layer (323a) 
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Abstract (Basic) : US 20030141541 Al 

Abstract (Basic) : 

NOVELTY - A scalable dual-bit flash memory array 
comprises gate regions and common bus-line regions formed alternately 
over a semiconductor siabstrate (100) and transversely to 
parallel shallow-trench-isolation (STI) regions, where the gate regions 
are formed by a masking photoresist step and are scalable. Each of the 
common bus-line regions comprises common conductive bus-line (119b) 
formed over a first flat bed. 

DETAILED DESCRIPTION - A scalable dual-bit flash memoiry 
array comprises: 

(a) a semiconductor substrate of a first conductivity 
type; 

(b) parallel STI regions and active regions formed alternately on 
the semiconductor substrate, where each of the parallel STI 

regions is filled with a raised field-oxide layer; 

(c) gate regions and common bus-line regions formed alternately 
over the semiconductor substrate and transversely to the 

parallel STI regions, where the gate regions are formed by a masking 
photoresist step and are scalable; 

(d) common-source diffusion regions of a second 
conductivity type formed in the semiconductor substrate of 
the active regions along the common bus-line regions; 

(e) a first flat bed formed between a pair of dielectric- 
spacer structures in each of the common bus-line regions and 
alternately formed by the common-source diffusion region 

and a first etched raised field-oxide layer, where each of the 
dielectric-spacer structures is formed over each sidewall 
of the gate region, and each of the common bus-line regions comprises 
from top to bottom a planarized thick-oxide layer (121a) formed 
over the pair of dielectric- spacer structures, a silicide 



layer (120b), and a common conductive bus-line formed over the first 
flat bed; 

(f) a stack-gate transistor region formed in each side portion of 
the gate region and a selector region formed between the stack-gate 
transistor regions, where the stack-gate transistor region comprises 
from top to bottom a sidewall dielectric spacer (118b, 

122a) formed over a nearby sidewall of the common bus-line region, an 
elongated control-gate layer (108b) formed over an 
intergate dielectric layer (107b), and integrated 
floating-gate layers, and the selector region comprises 
planarized conductive islands (126b) formed over a second flat bed 
above the active regions; and 

(g) select lines formed alternately above the active regions and 
transversely to the parallel STI regions, and electrically connected to 
the planarized conductive islands along the active regions, where each 
of the select lines is formed by a metal layer together with the 
planarized conductive islands simultaneously patterned and etched by a 
hard masking layer. 

USE ~ Used as scalable dual-bit flash memory array, 
e.g. NOR- (sic) type flash znemory array, for high-density 
mass storage applications. 

ADVANTAGE - The dual-bit flash meinory cells offer a 
cell size/bit smaller than 4-minimum- feature-size (F2). It offers a 
high-speed erasing anode for erasing the stored electrons in the 
integrated floating-gate layer, to a common-source 
conductive bus line. It offers a larger coupling ratio for a 
floating-gate layer using a self-aligned integrated 
floating-gate layer, without enlarging the isolation area. 
The memory array offers a shallow-trench-isolation structure for the 
dual-bit flash memory cells in different columns or rows. 
It offers a common-source conductive bus line with smaller bus-line 
resistance and capacitance, as compared to those of a buried 
diffusion line. It offers a better density speed power product as 
compared to a NAND-(sic) type array. 

DESCRIPTION OF DRAWING (S) - The figure shows a cross-sectional view 
of a dual-bit flash memory cell. 

Semiconductor substrate (100) 

Intergate dielectric layer (107b) 

Elongated control-gate layer (108b) 

Lightly-doped diffusion region (112a) 

Thin tunneling poly-oxide layer (114a) 

Conductive erasing anode (116d) 

Sidewall dielectric spacer (118b, 122a) 

Common conductive bus-line (119b) 

Silicide layer (120b) 

Planarized thick-oxide layer (121a) 

Implanted region (123) 

Heavily-doped diffusion region (124a) 

Gate-dielectric layer (125) 

Planarized conductive islands (126b) 

Metal layer (127a) 

Masking dielectric layer (128a) 
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Abstract (Basic) : US 6570214 Bl 

Abstract (Basic) : 

NOVELTY - Scalable stack-gate flash memory cell 
comprises semiconductor substrate of first conductivity 
type, cell region with active region and two shallow-trench-isolation 
(STI) regions, common source diffusion region of 

second conductivity type, two flat beds, common source conductive 
layer, common drain diffusion region, common drain 
conductive layer, and scalable stack-gate structure. 

DETAILED DESCRIPTION - A scalable stack-gate flash 
memory cell comprises: a semiconductor substrate 

(300) of the first conductivity type, a cell region with an active 
region and two shallow-trench-isolation (STI) regions, a common 
source diffusion region of a second conductivity type, 

first and second flat beds, a common source conductive layer, a common 
drain diffusion region, a common drain conductive 
layer, and a scalable stack-gate structure. 

The STI is formed on the semiconductor substrate and is 
divided into common source, gate, and common drain regions. 
The gate region is between the common source and common 
drain regions with its control-gate length. The 
control-gate length is defined by a sidewall 
dielectric spacer {321a) formed over a sidewall of the 
common source region. The STIR is filled with a raised 
field oxide layer (308b) . 

The common source diffusion region is formed in the 
semiconductor substrate by implanting doping impurities in 
a self -aligned manner into the active region in the common 
source region . 

The first flat bed is formed by common source diffusion 
region and nearby first etched raised field-oxide layers. 

The first sidewall dielectric spacer is formed over the 
sidewall of the gate region and on the portion of the first flat bed. 

The common source conductive layer is formed over the first flat 
bed outside of the first sidewall dielectric spacer (309b) . 
A first planarized thick-oxide layer (312b) is formed over the 
common source conductive layer and the first sidewall dielectric 
spacer . 

The common drain diffusion region is formed in the 
semiconductor sxabstrate by implanting doping impurities in 
a self-aligned manner into the active region in the common 



drain region. 

The second flat bed is formed by the coiranon drain diffusion 
region and the second etched raised field-oxide layers. 

A second side wall dielectric spacer is formed over 
another sidewall of the gate region and on a portion of the second flat 
bed. 

The common drain conductive layer is formed over the second flat 
bed outside the second sidewall dielectric spacer. 

A second planarized thick-oxide layer is formed over the 
common drain conductive layer and the second sidewall dielectric 
spacer . 

The scalable stacked gate structure is formed in the gate region. 

The top through the bottom of stack-gate structure comprises a 
planarized control-gate (306c) , an intergate 
dielectric layer (350b), a floating gate layer 
(302a), and a thin tunneling-dielectric layer (301a, 
301c) formed on the semiconductor substrate. 

USE - Useful in high density memory system. 

ADVANTAGE - The invention eliminates the increase buried bit line 
junction capacitance, as well as the decrease in cell width. It 
has a gate length that is easily scaled down without increasing the 
bit-line resistance and decreases the read/erasing speed. It has higher 
parasitic capacitance between the word lines and the common 
buried diffusion bit lines is reduced. 

DESCRIPTION OF DRAWING (S) - The figure shows a process steps and 
the cross-sectional view of the formation of the contactless scalable 
stack-gate flash memory array. 

Semiconductor substrate (300) 

Thin tunneling-dielectric layer (301a, 301c) 

Floating gate layer (302a) 

Raised field oxide layer (304b) 

Planarized control-gate (306c) 

Lightly doped diffusion region (308a) 

Heavily-doped diffusion region (309b) Sidewall dielectric 
spacers (308b) 

Metal-silicide layer (311b) 
Thick-oxide layer (312b) 

Implanted region (314b) 
Double-diffused drain structure (315a) 
Word line (321a) 

Masking dielectric layer (322a) 
Integrate dielectric layer (350b) 
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Abstract (Basic) : US 20020024083 Al 
Abstract (Basic) : 

NOVELTY - Nonvolatile memory cell (200A-B) comprises 
transistor (210A-B), a capacitor (220A--B) , and a vertical 
electrical via (230A-B) . The via couples a first plate (223) of the 
capacitor through an insulator layer (232) to 
gate (212A-B) of the transistor. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for: 

(I) a non volatile memory array (200) comprising 
the above-mentioned non volatile memory cells, a 

wordline coupled to the top plate of the stacked capacitor, a bit 
line (219A-B) coupled to a drain region (216A-B) of metal 
oxide semiconductor field effect transistor (MOSFET), and a sourceline 
(217A-B) coupled to a source region (215A-B) of the MOSFET; 

(II) an electronic system comprising a processor, a dynamic random 
access memory (DRAM) chip, and a system bus coupling the processor to 
the DRAM chip; 

(III) a method for forming a non volatile memory 

cell on a DRAM chip comprising forming a MOSFET in a substrate on the 
DRAM chip, forming a stacked capacitor above the gate of the 
MOSFET using a DRAM process, and forming an electrical contact using a 
DRAM process; 

(IV) a method of operating a memory cell comprising controlling a 
charge on the gate of MOSFET and on the bottom plate of the 
capacitor to regulate a threshold voltage for the memory cell; 

and 

(V) a method of programming a memory device comprising grounding a 
source region for MOSFET, applying a control 

gate voltage to the top plate, and applying a drain voltage of 
approximately half of the control gate voltage to a 
drain region of the MOSFET. 

USE - Used as non volatile access memory, e.g. 
electrically erasable and programmable read only memory, or a 
flash memory cell (claimed) . 

ADVANTAGE - Operates with lower programming voltages than that used 
by conventional non volatile memory cells, yet still 
hold sufficient charge to withstand the effects of parasitic 
capacitances and noise due to circuit operation, thus realizing 
the requirements of low power density packed integrated circuits for 
smaller, portable devices. 

DESCRIPTION OF DRAWING (S) - The drawing shows a perspective view of 
a non volatile memory array. 

memory array (200) 

nonvolatile memory cell (200A-200B) 

transistor (210A-210B) 
gate (212A-212B) 
source region (215A-215B) 
drain region (216A-216B) 



sourceline (217A-217B) 
bit line (219A-219B) 
capacitor (220A-220B) 

plate (223) 

electrical via (230A-230B) 
insulator layer (232) 
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Abstract (Basic) : WO 200055896 Al 
Abstract (Basic) : 

NOVELTY - Semiconductor device manufacture involves applying a 

first insulating layer in a recess in a dielectric 

layer to form a floating gate dielectric, 

filling the recess with a first conductive layer which is shaped to 
form a floating gate, covering floating gate with a 
second insulating layer forming an inter-gate 



dielectric and forming a second conductive layer which is shaped 
to form a control gate. 

DETAILED DESCRIPTION - A semiconductor device comprises a 
semiconductor body (1) which is provided at a surface with a non- 
volatile memory element having a floating gate 
(21) situated between an overlapping control gate (27) and 
a channel region (13) which is situated in the semiconductor body and 
extends between the source and drain regions. 

Semiconductor device manufacture involves defining an active region (4) 
of a first conductivity at the surface (2) of a 
semiconductor body (1) . A floating gate 
dielectric (19) is provided to which a floating gate 
(21) is applied. The floating gate has a flat surface 
portion (22) extending parallel to the surface of the 
semiconductor body and has sidewall portions (23) extending 
perpendicularly to the surface of the semiconductor body. 
The floating gate (21) is provided with an inter-gate 
dielectric (25) to which the control gate (27) is 
applied. The control gate is capacitatively 
coupled with the flat surface portion of the floating 
gate and with at least the sidewall portions of the 
floating gate situated adjacent to the source (11) and 
drain zones (12) . After defining the active region, a patterned layer 
is applied which acts as a mask during the formation of source and 
drain zones of a second conductivity type in the semiconductor body. A 
dielectric layer (14) of sufficient thickness to 
cover the patterned layer is formed. Part of the dielectric 
layer is removed by a material removing treatment, until the 
patterned layer is exposed. The patterned layer is removed forming a 
recess in the dielectric layer. A first insulating 
layer is formed in the recess to form the floating 
gate dielectric (19) of the memory element. A first 
conductive layer which fills the recess is applied to the first 
insulating layer. The first conductive layer is shaped into 
the floating gate (21) by means of masked etching. The 
floating gate is covered by a second insulating 
layer providing an inter-gate dielectric (25) of the 
memory element. A second conductive layer is applied to the second 
insulator layer. The second conductive layer is shaped into 
the overlapping control gate (27) . 

USE - The method is used in manufacturing a floating 
gate field effect transistor. The method maybe used in the 
manufacture of complementary metal oxide semiconductor (CMOS) and 
BiCMOS integrated circuits. 

ADVANTAGE - Induction of parasitic capacitances between the 
overlapping control gate and the semiconductor body is 
suppressed. Hence an increase in supply voltage is counteracted. 

DESCRIPTION OF DRAWING (S) - The diagram shows a cross-sectional 
view of the semiconductor device. 

Semiconductor body (1) 

Surface (2) 

Thick oxide field insulating regions (3) 

Active region (4) 

Source zone (11) 

Drain zone (12) 

Channel region (13) 

Dielectric layer (14) 

Impurity region (16) 

Floating gate dielectric (19) 

Floating gate (21) 



Flat surface portion (22) 
Sidewall portions (23) 
Inter-gate dielectric (25) 
Control gate (27) 
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Abstract (Basic) : US 6054348 A 
Abstract (Basic) : 

NOVELTY - A source region is formed by: 

(a) forming stacked gate structures on the substrate (1); 

(b) forming a source region in a first region which is 
self-aligned to the stacked gate structures; and 

(c) forming field oxide (FOX) regions (12) in a second region 
between rows of stacked gate structure normal in direction to the first 
region 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
method of fabricating an electrical programmable read only memory ( 
EPROM) device. The method includes: 

(i) forming a gate insulator layer; 

(ii) depositing a first polysilicon layer; 

(iii) forming an oxidized silicon nitride on oxide (ONO) layer; 

(iv) patterning to form stacked gate structures; 

(v) forming a photoresist shape; 

(vi) forming a source region in the first region; 

(vii) depositing a composite insulator layer with 
silicon nitride, overlying a silicon oxide layer; 

(viii) patterning a composite insulator layer on an 

exposed second region; 

(ix) forming a FOX; 

(x) removing remaining composite insulator layer; and 

(xi) forming a self aligned drain region in a third 
region. 

USE - For forming a source region in a semiconductor 
memory device, e.g., an EPROM. 

ADVANTAGE - Places FOX regions in desired locations, eliminating 
the need for removal of unwanted FOX regions. It eliminates the 



possible damage in the substrate during the FOX removal procedure. It 
results in bird's beak formation under the stacked gate structures. It 
decreases a capacitance component, which enables an increase in 
the coupling ratio of the device. 

DESCRIPTION OF DRAWING (S) - The figure shows a schematic top view 
of a source region. 

Semiconductor substrate (1) 

Gate insulator layer (2) 

First polysilicon layer (3) 

ONO layer (4) 

Polysilicon layers (5) 

Stacked gate structures (6) 

Source region (8) 

FOX regions (12) 
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Integrated circuit chip mfr. method with EEPROM - by depositing 

mask defining source-drain regions of select and memory 

transistors, mask defining tunnel region of memory transistor and mask 

defining floating gate and gate of each select 

transistor 
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Abstract (Basic) : WO 9607203 A 

The method uses three masking steps in addition to those required 
for the basic CMOS transistors in the chip. A first mask layer defines 
source-drain regions of select and memory transistors 
within an EEPROM.cell. A second mask layer defines a 
tunnelling region of the memory transistor and a third mask layer 
defines a floating gate of the memory transistor and a gate 
of the select transistor. 

A control gate of the memory transistor is formed using 
the same mask used to define the gates of the CMOS transistors. The 
third and fourth mask layers may also be used to form the lower and 
upper electrodes respectively of a capacitor. 

USE/ADVANTAGE - For smart analogue chips used in antilock braking 
systems. Has reduced number of processing steps. 

Dwg.20A/46 
Abstract (Equivalent) : US 5591658 A 

A process of fabricating a memory transistor, said process 
comprising the steps of: 

providing a semiconductor sxibstrate: 

forming a pair of source/drain regions at a 
surface of said substrate, said source/drain regions 
being separated by a channel region; 

forming a gate oxide layer over said source/drain 
regions and said channel region; 

etching said gate oxide layer to expose a portion of said surface 
of said substrate, said portion comprising a tunnel oxide region, said 
tunnel oxide region overlying one of said source/drain 
regions; 

growing a tunnel oxide layer in said tunnel oxide 

region; 

depositing a first conductive layer over said gate oxide 
layer and said tunnel oxide layer; 

depositing an insulating layer over said first 
conductive layer; 

forming a first mask over said insulating layer; 

etching said insulating layer in areas thereof not 
covered by said first mask; 

etching said first conductive layer to form a floating 
gate, said floating gate covering said tunnel oxide 

region and having a peripheral edge which surrounds said tunnel oxide 
region; 

depositing a second conductive layer over said 
insulating layer; 

forming a second mask over said second conductive layer; and 
etching said second conductive layer in areas thereof not covered 
by said second mask to form a control gate, said 
control gate being sized and positioned such that a 
peripheral region of said floating gate extends laterally 
outward beyond said control gate along an entire length of 



said peripheral edge of said control gate. 

Dwg. 20a/21 
US 5550072 A 

A method of fabricating an IC device including an EEPROM 

cell, said method comprising performing the following steps in the 

order indicated: 

providing a semiconductor member having a flat surfaces- 
forming a first mask layer over said semiconductor member to define 

source/drain regions of a select transistor and a 

memory transistor within said EEPROM cell; 

implanting dopant into said semiconductor member using said first 

mask layer to form said source/drain regions; 
removing said first mask layer; 
growing a thick oxide on said surface of said 

semiconductor member; 

forming a second mask layer over said thick oxide layer 

to define a tunnel region of said memory transistor; 

etching said thick oxide layer using said second mask layer; 
removing said second mask layer; 

depositing a first conductive layer and depositing a 
dielectric layer over said first conductive layer; 

forming a third mask layer over said first conductive layer 
and said dielectric layer to define a floating 
gate of said memory transistor and a gate of said select 
transistor; 

etching said first conductive layer and said dielectric 
layer using said third mask layer to form the floating 
gate of said memory transistor and the gate of said select 
transistor; 

removing said third mask layer; 

growing a thin oxide layer on said surface of said 
semiconductor member in a region where a first low-voltage MOSFET 
is to be formed; 

depositing a second conductive layer over said 
dielectric layer and said thin oxide layer; 

forming a fourth mask layer to define a control gate of 
said memory transistor and a gate of said first low-voltage MOSFET; and 

etching said second conductive layer through said fourth mask layer 
to form the control gate of said memory transistor and the 
gate of said first low-voltage MOSFET. 
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.z^DStract (Basic) : US 5440158 A 

Fabricating an improved EPROM device having dual sidewall 
float gates comprises: forming a thin insulating 
layer on a surface of a monocrystalline Si sextii conductor 
substrate having a background impurity of a first conductivity 
type; depositing a layer of oxidn. resistant material over the thin 
insulating layer; patterning the oxidn. resistant masking 
layer to form openings that define field oxide areas on the substrate; 
forming thick field oxide regions in the exposed areas in the 
substrate adjacent to the surface; depositing, exposing, and developing 
a resist layer on the substrate surface to cover at least a central 
area between the field oxide regions; removing the portions of the 
oxidn. resistant masking layer not covered by the resist layer forming 
an oxidn, resistant masking line with vertical sidewalls; removing the 
resist layer; implanting first conductivity type impurity ions into the 
substrate using the masking line and the field oxide as masks forming 
first doped regions for threshold voltage adjustment; removing the 
exposed thin insulating layer; forming a tunnel oxide 
layer on the substrate surface; depositing a first conformal 
polycrystalline Si layer over the substrate; anisotropically etching 
the first conformal polycrystalline Si layer forming dual 
floating gates on the vertical sidewalls of the oxidn. 
resistant masking line; obliquely ion implanting impurity ions of a 
first conductivity type into the substrate utilising the dual 
floating gates, field oxide regions and masking line as 
masks forming second doped regions in the substrate located on either 
side of the floating gate structures; removing the oxidn. 
resistant masking line leaving the dual spaced floating 
gates; ion implanting second conductivity type impurity ions into 
the substrate utilizing the dual floating gates as masks to 
form a central source region located between the 
floating gate structures and 2 spaced drain 
regions in the substrate located on either side of the 
floating gate structures; thickening the tunnel oxide 
layer forming a thick insulation layer; forming 

a composite layer over the surface of the substrate; depositing a 
second polycrystalline Si layer over the composite layer; forming a 
polycide layer on top of the second polycrystalline Si layer; etching 
the polycide layer, the second polycrystalline Si layer, the composite 
layer and the floating gates to form word lines in the 
second polycrystalline Si and polycide layers; forming electrical 
contacts and metallurgy lines with appropriate passivation, and 
connecting the source, drain and gate elements to form an EPROM 
device . 

USE - Producing EPROMs and flash EPROM devices. 

ADVANTAGE - Improved structure having dual sidewall floating 
gate structure; reduces cell size; increased capacitive 
coupling between floating gate and control 
gate; reduced mfg. costs. 
{Dwg. 9/11 
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Abstract (Basic) : EP 661756 A 

The non-volatile memory cell includes a double 
level of polycrystalline silicon. The FLASH EEPROM 
memory cell (30) has a source region (38) and a 
drain region (31) with contacts (35, 39) defined in the 
substrate of the semiconductor material. The channel region 
(34) extends between the source and drain regions. 

The channel also extends in two lateral zones adjacent to the main 
zone beneath the floating gate (33) and the control 
gate (32) . The channel region is defined in the substrate by 
thick oxide regions. The normal programming of the cell is not 
affected by these changes. 

ADVANTAGE - Provides an analog computing device with high density 
and small integration area. 

Dwg. 7/8 

Abstract (Equivalent) : EP 661756 B 

Non-volatile memory cell with double level of 
polycrystalline silicon integrated monolithically in a substrate 
of semiconductor material and comprising a source 
region (38), a drain region (31), a channel 
region (34) between said source and drain 
regions, a floating gate (33), and a control 

gate (32) defined in said levels of polycrystalline silicon and 

separated by at least one layer of dielectric material (37) 

and both extending at least on the channel region which is covered by a 

thin layer of dielectric material (36) and characterised in 

that the width of the channel region is in at least one part greater 



than any of the parts of the channel region adjoining the 
source and drain regions. 
Dwg. 1/8 

Abstract (Equivalent) : US 5592418 A 

An integrated circuit analog memory, comprising: 

a memory cell comprising 

source and drain diffusions of a first type, and a channel 
region separating said source diffusion from said drain 

diffusion ; 

a first conductive thin film gate layer, overlying and 
capacitively coupled to and insulated from said channel 
region; and 

a second conductive thin film gate layer, overlying and 
capacitively coupled to and insulated from said first 
conductive thin film gate layer and said channel region; 

wherein each of said gate layers has a width over said channel 
which is greater than the width of said channel near said source 
and drain regions; 

sensing circuitry, connected to sense, and to provide a voltage 
output corresponding to, the charge stored in said memory cell, without 
applying current between source and drain thereof; and 

write circuitry, connected to controllably inject charge into said 
first conductive thin film layer of said memory cell; 

wherein said channel includes a widened portion, beneath said 
floating gate which is wider than portions of said channel 
nearer said source and drain regions. 
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Abstract (Basic) : US 5402374 A 

Non-volatile memory device comprises: (a) a 
semiconductor substrate of a predetermined conductivity 
type; (b) a source region and a drain region of 



a second conductivity type opposite to the first conductivity type, 
which are formed spaced apart from each other by a predetermined 
distance on a surface layer of the substrate; (c) a tunnel 
insulation film interposed between the source 
region and the drain region having such a 

thickness that charges produced in a channel region so formed as 

to be able to pass therethrough by tunnelling, which is formed spaced 

apart from the source region by a predetermined offset 

distance on the channel region; (d) a floating gate formed 

on the tunnel insulation film for storing the charges 

which passed through the tunnel insulation film by 

tunnelling; (e) capacitor insulation film 

formed on the floating gate for trapping the charges stored 
in the floating gate so as not to escape; (f) a 
control gate formed on the capacitor insulation 

film, to which a predetermined control voltage is applied; (g) a 

sidewall gate formed above the remaining channel region on the side of 

the source region where the tunnel insulation 

film is not formed; (h) insulating means for insulating the 

side wall gate from the channel region, the floating 

gate, the capacitor insulation film and the 

control gate, A non-volatile memory 

circuit is also claimed. 

ADVANTAGE - Increased number of times of rewritability ; 
instantaneously rewriting information preventing a write disturbance (a 
drain disturbance and/or a gate disturbance) at the time of writing 
information . 
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Abstract (Basic) : JP 6069515 A 



Dwg. 1/7 

US 5818083 A 

The semiconductor memory device includes an insulating 
substrate (1) . A polycrystalline semiconductor layer (2) 
has is provided on the upper major surface of the insulating substrate. 
A source region (2a) is defined in the polycrystalline 
semiconductor layer. A drain region (2b) is defined in the 
polycrystalline semiconductor layer separated from the source 
region. The source and drain regions define 

between them a channel region as a part of the polycrystalline layer. A 
gate structure (7) is provided on the upper major surface of the 
polycrystalline semiconductor layer corresponding to the channel 
region . 

The gate structure includes a tunnelling oxide film (3) 
provided on the upper major surface of the polycrystalline 
semiconductor layer. The tunnelling oxide film 
is thick enough to allow carriers to pass through it by a 
tunnelling effect. A floating gate electrode (4) 
provided on an upper major surface of the tunnelling oxide 
film. The floating gate electrode stores 

information in the form of electric charges. An intervening 
insulation film (5) is provided on an upper major surface 
of the floating gate electrode. A control 

electrode (6) is provided on an upper major surface of the 
intervening insulation film. The tunnelling oxide 
film directly contacts grains of the polycrystalline 
semiconductor layer. 

USE - For flash memory. 

ADVANTAGE - Increases storage capacity. Prevents 
deterioration or breakdown of tunnelling oxide film. 
Dwg. 1/10 
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Abstract (Basic) : DE 4327653 A 

The memory device consists of a substrate (1) with m x n cell 
charging electrodes (3) of 80-120 Angstroms thick polysilicon 
arranged in m lines, n columns. Two doped regions form 
source and drain regions directly beneath the 

electrode (3). An insulating area (4) of Si02 is formed between each 
column across adjoining lines of electrodes (3) . 

A control electrode (6) is formed for each line. The 
width of electrodes (3^6) is set to be greater than insulating area (4) 
than over a channel area. This enhances the capacitance between 
electrodes (3,6) . 

ADVANTAGE - Improved coupling ratio allows lower voltage operation. 
Stepped region of connecting layer is reduced, and patterning process 
simplified. 

Dwg. 1/48 

Abstract (Equivalent) : US 5338957 A 

The nonvolatile semiconductor memory device 
comprises a semiconductor substrate having a main surface, 
with mxn charge storage electrodes arranged in a matrix of m rows and n 
columns on the main surface of the substrate with a first 
insulating film between them. A pair of impurity 
regions serving as source /drain regions, are 

formed a predetermined distance apart on the main surface of the 
substrate to sandwich in the column direction a channel region formed 
directly beneath the charge storage electrode. An element isolation 
region is formed between each column across two adjacent columns of the 
charge storage electrode. 

A number m control electrodes corresp. to each row are 
formed on the charge storage electrode with a second insulating 
film between them. The width in the column direction of the 
charge storage electrode and the control electrode 

above the element isolation region is set to be wider than the width in 

the column direction of the same above the channel region forming a 

wider area, so that in the wider area the charge storage 

electrode and the control electrode above the element 

isolation region protrude in opposite column directions w.r.t. the 

width of the electrodes above the channel region. 

USE/ADVANTAGE - Capacitance between control 
electrode and charge storage electrode can be increased to 
improve coupling ratio in nonvolatile memory. Patterning of 
first interconnection layer can be carried out easily and precisely. 

Dwg. 1/4 8 
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Abstract (Basic) : EP 573728 A 

A matrix of floating gate memory cells organised in 
rows and columns with bit lines in the form of diffused regions 
alternately continuous and contacted directly through a metal line and 
discontinuous and contacted through respective select transistors 
arranged along at least two rows of offset select transistors every 
certain number of rows of matrix's memory cells on a 
semiconductor substrate of first conductivity type, is 
obtd. by (a) forming pad oxide layer and defining and depositing a 
masking nitride layer; (b) forming field oxide defining channel regions 
in the form of parallel strips oriented along a first direction and 
rows of offset insular areas of select transistors and contacts of 
continuous bit lines; (c) removing masking nitride and pad oxide; (d) 
thermally growing gate oxide over channel and insular regions; (e) 
defining by masking the area of matrix of memory cells, etching gate 
oxide, and implanting a dopant of first type in the channel area, 
removing mask and growing tunnel oxide layer thinner than 
the partial thickness of the removed gate oxide while increasing 
the gate oxide in other areas; (f) depositing polycrystalline Si doped 
to a desired conductivity, forming ann interpoly insulating 
multilayer protected by polycrystalline Si and depositing 
silicon nitride to protect the Si from oxidn.; (g) masking the silicon 
nitride; (h) etching the silicon nitride, protective 
polycrystalline Si, interpoly layer, doped polycrystalline Si, 
gate or tunnel oxide and field oxide at crossings to expose the 
substrate along a plurality of alternately continuous and interrupted 
strips parallel to each other oriented orthogonally in respect to 
underlying strips of field oxide defining strip shaped channel regions 
withinn the area of the matrix of cells; (i) implanting a heavy dose of 
second type dopant in exposed areas of the substrate within the matrix 
area to form diffused bit lines each coinciding with either a 
source or drain region of a second type of 

conductivity of memory cells arranged along a same column; (j) 
diffusing the dopant and oxidising the surface while protecting the 
areas outside the memory ceils from oxidation by the silicon nitride; 



etc. . 

USE/ADVANTAGE - The method permits the fabrication of a contactless 
cross point definition matrix with a more comfortable pitch of bit line 
metal definition with an appropriate capacitive coupling 
between control and floating gates. 
(Dwg. 10/11 
Abstract (Equivalent) : EP 573728 B 

A process of fabricating a matrix of floating gate 
memory cells organised in rows and coltimns, with bitlines in the form 
of diffused regions alternately - continuous and contacted directly 
through a metal line, and - discontinuous and contacted through 
respective select transistors, the select transistors being arranged 
along at least two offset rows which are provided every certain number 
of rows of matrix memory cells on a semiconducting 
substrate having a first type of conductivity and comprising the 
steps of forming a pad oxide layer (2) on the substrate (1), depositing 
and defining a masking nitride layer (3), forming a field oxide (4) 
defining channel regions of the cells in the form of parallel strips 
oriented along a first direction and rows of offset insular areas of 
the select transistors and of contacts of the continuous bitlines, 
removing the masking nitride and the pad oxide, thermally growing a 
layer of gate oxide (5) having a certain partial thickness over 
the channel regions and the insulator areas defined by the field oxide, 
defining by masking the area of the matrix of memory cells, etching the 
gate oxide and implanting a dopant of the first type of conductivity in 
the channel areas of the memory cells and removing the mask and growing 
a layer of tunnel oxide having a thickness smaller 
than the partial thickness of the removed gate oxide layer while 
increasing the thickness of the gate oxide layer in other areas, 
depositing a layer of polycrystalline silicon of first level and doping 
the polycrystalline silicon for increasing electrical conductivity to a 
desired value, forming an interpoly insulating multilayer, 
depositing a protective layer of polycrystalline silicon 
over the interpoly-insulating multilayer and depositing a 
layer of silicon nitride having a thickness capable of protecting 
from oxidn. the protective layer of polycrystalline 

silicon, masking the silicon nitride layer, etching the silicon nitride 
layer the protective polycrystalline silicon layer, 

the interpoly isolation multilayer, the doped polycrystalline silicon 

layer of first level, the gate or tunnel oxide and the field oxide at 

crossings until exposing the semiconducting stabstrate along 

a plurality of alternately continuous and interrupted strips parallel 

to each other and oriented orthogonally in respective to underlying 

strips of field oxide defining the strip-shaped channel regions, within 

the area occupied by the matrix of cells, implanting a heavy dose of a 

dopant capable of producing a second type of conductivity in exposed 

areas of the semiconducting substrate within the matrix 

area to form matrix's diffused bitlines, each coinciding either with 

source or with drain regions of a second type of 

conductivity of memory cells arranged along a same column, diffusing 

the implanted dopant and oxidising the surface of the 

semiconducting substrate in the areas exposed and implanted 

during the preceding steps while maintaining the other areas external 

to the area occupied by the memory cells protected from oxidn. by the 

protecting silicon nitride layer, planarising the surface 

by depositing a planarising layer of dielectric material 

and etching the planarising layer thereby continuing the etching to 

remove the silicon nitride layer and exposing the 

protection layer of polycrystalline silicon, masking the 

area occupied by the memory cells and eliminating the protective 



polysilicon silicon layer and the interpoly isolation multilayer 
from all the areas external to the area, implanting a dopant of the 
first type of conductivity for adjusting the threshold in the channel 
areas of the select transistors and of transistors of circuits external 
to the matrix of memory cells^ through the doped polycrystalline 
silicon layer of first level and the gate oxide layer, depositing and 
doping a layer of polycrystalline silicon of second level, depositing a 
layer of tungsten silicide, masking the tungsten silicide layer to 
define the gate of transistors of the external circuits as well as of 
the select transistors and he control gates of the matrix 
of memory cells in the form of parallel strips oriented in the first 
direction, etching the tungsten silicide layer and the doped 
polycrystalline silicon layer of second level, arresting the etching on 
the field oxide or on the planarising dielectric material in 
areas external to the area of the matrix of memory cells and on the 
interpoly insulation multilayer within the matrix's area, 
masking the areas external to the matrix area, performing a 
self-aligned etching of the interpoly isolation multilayer and of the 
doped polysilicon layer of first level within the matrix's area, 
planarising the surface by depositing a layer of planarising 
dielectric material followed by etching and depositing an 
intermediate isolation dielectric layer, forming a 
plurality of contacts on each of the continuous bitlines disposed 
alternately to the interrupted bitlines and depositing and defining 
parallel lines of a metallisation layer over each of the plurality of 
contacts of the continuous bitlines. 
(Dwg. 1/11 

Abstract (Equivalent) : US 5723350 A 

A matrix of floating gate memory cells organised in 
rows and columns with bit lines in the form of diffused regions 
alternately continuous and contacted directly through a metal line and 
discontinuous and contacted through respective select transistors 
arranged along at least two rows of offset select transistors every 
certain number of rows of matrix's memory cells on a 
semiconductor substrate of first conductivity type, is 
obtd. by (a) forming pad oxide layer and defining and depositing a 
masking nitride layer; (b) forming field oxide defining channel regions 
in the form of parallel strips oriented along a first direction and 
rows of offset insular areas of select transistors and contacts of 
continuous bit lines; (c) removing masking nitride and pad oxide; (d) 
thermally growing gate oxide over channel and insular regions; (e) 
defining by masking the area of matrix of memory cells, etching gate 
oxide, and implanting a dopant of first type in the channel area, 
removing mask and growing tunnel oxide layer thinner than 
the partial thickness of the removed gate oxide while increasing 
the gate oxide in other areas; (f) depositing polycrystalline Si doped 
to a desired conductivity, forming ann interpoly insulating 
multilayer protected by polycrystalline Si and depositing 
silicon nitride to protect the Si from oxidn.; (g) masking the silicon 
nitride; (h) etching the silicon nitride, protective 
polycrystalline Si, interpoly layer, doped polycrystalline Si, 
gate or tunnel oxide and field oxide at crossings to expose the 
substrate along a plurality of alternately continuous and interrupted 
strips parallel to each other oriented orthogonally in respect to 
underlying strips of field oxide defining strip shaped channel regions 
withinn the area of the matrix of cells; (i) implanting a heavy dose of 
second type dopant in exposed areas of the substrate within the matrix 
area to form diffused bit lines each coinciding with either a 
source or drain region of a second type of 

conductivity of memory cells arranged along a same column; (j) 



diffusing the dopant and oxidising the surface while protecting the 
areas outside the memory cells from oxidation by the silicon nitride; 
etc. . 

USE/ADVANTAGE - The method permits the fabrication of a 
contactless cross point definition matrix with a more comfortable pitch 
of bit line metal definition with an appropriate capacitive 
coupling between control and floating gates. 

Dwg. 0/11 

US 5707884 A 

A matrix of floating gate memory cells organised in 
rows and columns with bit lines in the form of diffused regions 
alternately continuous and contacted directly through a metal line and 
discontinuous and contacted through respective select transistors 
arranged along at least two rows of offset select transistors every 
certain number of rows of matrix's memory cells on a 
semiconductor substrate of first conductivity type, is 
obtd. by (a) forming pad oxide layer and defining and depositing a 
masking nitride layer; (b) forming field oxide defining channel regions 
in the form of parallel strips oriented along a first direction and 
rows of offset insular areas of select transistors and contacts of 
continuous bit lines; (c) removing masking nitride and pad oxide; (d) 
thermally growing gate oxide over channel and insular regions; (e) 
defining by masking the area of matrix of memory cells, etching gate 
oxide, and implanting a dopant of first type in the channel area, 
removing mask and growing tunnel oxide layer thinner than 
the partial thickness of the removed gate oxide while increasing 
the gate oxide in other areas; (f) depositing polycrystalline Si doped 
to a desired conductivity, forming ann interpoly insulating 
multilayer protected by polycrystalline Si and depositing 
silicon nitride to protect the Si from oxidn.; (g) masking the silicon 
nitride; (h) etching the silicon nitride, protective 
polycrystalline Si, interpoly layer, doped polycrystalline Si, 
gate or tunnel oxide and field oxide at crossings to expose the 
substrate along a plurality of alternately continuous and interrupted 
strips parallel to each other oriented orthogonally in respect to 
underlying strips of field oxide defining strip shaped channel regions 
withinn the area of the matrix of cells; (i) implanting a heavy dose of 
second type dopant in exposed areas of the substrate within the matrix 
area to form diffused bit lines each coinciding with either a 
source or drain region of a second type of 

conductivity of memory cells arranged along a same column; (j) 
diffusing the dopant and oxidising the surface while protecting the 
areas outside the memory cells from oxidation by the silicon nitride; 
etc . . 

USE/ADVANTAGE ~ The method permits the fabrication of a 
contactless cross point definition matrix with a more comfortable pitch 
of bit line metal definition with an appropriate capacitive 
coupling between control and floating gates. 
Dwg. 0/11 



29/3,AB/14 (Item 14 from file: 350) 

DIALOG (R) File 350:Derwent WPIX 
(c) 2004 Thomson Derwent. All rts . reserv. 

009254943 

WPI Acc No: 1992-382360/199246 

Related WPI Acc No: 1991-215366; 1991-238241; 1993-295237 
XRPX Acc No: N92-291546 

Single transistor non-volatile electrically alterable 



memory device - has floating gate positioned between 

control gate and source and drain with capacitive 

coupling to source 
Patent Assignee: SILICON STORAGE TECHNOLOGY INC (SILI-N) ; NOISE 

CANCELLATION TECHNOLOGIES (NOIS-N) 
Inventor: WANG P; YEH B 

Number of Countries: 018 Number of Patents: 007 
Patent Family: 



Patent No 


Kind 


Date 


Applicat No 


Kind 


Date 


Week 


WO 


9218980 


Al 


19921029 


WO 


92US2194 


A 


19920313 


199246 


EP 


c T n T T 

579779 


Al 


19940126 


EP 


92917 322 


A 


19920313 


199404 










WO 


92US2194 


A 


19920313 




JP 


6506798 


W 


19940728 


JP 


92510197 


A 


19920313 


199434 










WO 


92US2194 


A 


19920313 




US 


5572054 


A 


19961105 


us 


90467907 


A 


19900122 


199650 










US 


91682459 


A 


19910409 












us 


94246574 


A 


19940520 












us 


95523037 


A 


19950901 




EP 


579779 


Bl 


19980708 


EP 


92917322 


A 


19920313 


199831 










WO 


92US2194 


A 


19920313 




DE 


69226176 


E 


19980813 


DE 


626176 


A 


19920313 


199838 










EP 


92917322 


A 


19920313 












WO 


92US2194 


A 


19920313 




CA 


2107676 


C 


20001031 


CA 


2107676 


A 


19920313 


200060 










WO 


92US2194 


A 


19920313 





Priority Applications (No Type Date) : US 91682459 A 19910409; US 90467907 A 

19900122; US 94246574 A 19940520; US 95523037 A 19950901 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
WO 9218980 Al E 40 GllC-013/00 

Designated States (National) : CA JP 

Designated States (Regional): BE CH DE DK ES FR GB GR IT LI LU MC NL SE 
EP 579779 Al E 2 GllC-013/00 Based on patent WO 9218980 

Designated States (Regional) : AT BE CH DE DK ES FR GB GR IT LI LU MC NL 
SE 

JP 6506798 W 13 HOlL-029/788 Based on patent WO 9218980 

US 5572054 ' A 19 HOlL-029/68 CIP of application US 90467907 

Cont of application US 91682459 
Cont of application US 94246574 
CIP of patent US 5029130 
EP 579779 Bl E GllC-013/00 Based on patent WO 9218980 

Designated States (Regional) : AT BE CH DE DK ES FR GB GR IT LI LU MC NL 
SE 

DE 69226176 E GllC-013/00 Based on patent EP 579779 

Based on patent WO 9218980 
CA 2107676 C E GllC-011/404 Based on patent WO 9218980 

Abstract (Basic) : WO 9218980 A 

The device comprising a single transistor non-volatile electrically 
alterable semi-conductor memory cell has a source (14), a drain (16) 
with a channel region (18), disposed on a substrate and insulated 
by a layer of silicon dioxide or nitride (20) . A floating 
gate (22) is positioned partly over both channel and source 
regions and is insulated from the control gate (29) 
by an insulating layer (25) - 

In operation, when erasure is desired, a ground potential is 
applied to the source and drain, whilst a high positive voltage (+15 
volts) is applied to the control gate. Charges on the 
floating gate are induced by the Fowler-Nordheim mechanism 



to tunnel through the insulating layer to the 
control gate leaving the floating gate 
positively charged. 

ADVANTAGE ~ High efficiency in hot electron generation and 
injection onto floating gate, providing for very low levels 
of programming current, 
Dwg .1/4 

Abstract (Equivalent) : US 5572054 A 

A method of programming a select storage site from an electrically 
programmable and erasable memory array device having a plurality of 
interconnected storage sites, while minimizing programming disturbance 
on a plurality of non-selected storage site in said array, said device 
having a siibstrate of semiconductor material of a first 
conductivity type, with each storage site including a single 
asymmetrical transistor, with each transistor having first and second 
spaced-apart regions in said substrate with a channel region 
therebetween, said first and second regions are of a second 
conductivity type; a first insulating layer disposed over 
said substrate including over said first, second and channel regions; 
an electrically conductive floating gate disposed over said 
first insulating layer and extending over a portion of said 
channel region and over a portion of said second region to maximize a 
capacitive coupling therewith; a second insulating 
layer disposed over and adjacent said floating gate 
and having a thickness permitting Fowler-Nordheim tunneling of 
charges therethrough; an electrically conductive control 
gate having two electrically connected sections, a first section 
disposed over said first insulating layer, spaced apart 
from said floating gate and adjacent to said second 
insulating layer, extending over a portion of said first 
region; said second section disposed over said second insulating 
layer to minimize capacitive coupling with said 
floating gate; said method comprising: 

applying a first positive potential to the second region of each 
transistor of all the storage sites including said select storage site 
and said plurality of non-selected storage sites; 

applying a ground potential to the first region of each transistor 
of a first plurality of the storage sites, said first plurality being 
less than all of the storage sites but including at least said select 
storage site and excluding said plurality of non-selected storage 
sites ; 

applying a second positive potential, less than the first positive 
potential, to the control gate of each transistor of a 
second plurality of storage sites, said second plurality being less 
than all of the storage sites and having at least said select storage 
site in common with said first plurality and at least a first of said 
plurality of non-selected storage sites; 

applying a third positive potential, less than the first positive 
potential but greater than the second positive potential, to the first 
region of the plurality of transistors at the non-selected storage 
sites; and 

whereby the transistor at the select storage site in said first 
plurality in common with said second plurality is programmed, and said 
programming disturbance on said plurality of non-selected storage sites 
is minimized. 
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Abstract (Basic) : EP 501941 A 

The structure comprises a semiconductor substrate 
including a source region and a channel and drain 
region. A floating polysilicon gate (16) extends over 
a portion of the channel with an oxide layer (15) between. The 
floating gate (16) has an extension (18) which is insulated 
from the semiconductor substrate (11) . A control 
gate (17) extends over a portion of the floating gate 
(16) from above the source region. 



It extends to the drain region through a 
dielectric oxide layer to form a capacitor with 
floating gate extension, program gate (19) and 
control gate (17) having lateral edges facing each other. 

ADVANTAGE - Can be manufactured using standard CMOS technology. 
Dwg. 3/9 

Abstract (Equivalent) : EP 501941 B 

A non-volatile semiconductor memory device, 
comprising a semiconductor substrate (11) of a first 
conductivity type, having a source region (12) and a 
drain region (14) of a second conductivity type which 
define a channel region (13) in an active area (10) therebetween, a 
polysilicon floating gate (16) extending over a portion of 
said channel region at the drain side of the device and 
being insulated from said channel region (13) by a thin oxide layer 
(15), and a polysilicon control gate (17) extending over a 
portion of said channel at the source side of the device and extending 
over a portion of said floating gate (16) insulated 
therefrom by a dielectric layer, characterised in that: 
said floating gate has an extension (18) extending outside 
said channel region (13) in a direction perpendicular to the channel 
length direction, said extension (18) being insulated from the silicon 
substrate (11) by a thick oxide layer (22), and having a 
sufficient length to form a capacitor outside the channel region; 
the memory device further comprises a program gate (19) extending over 
said floating gate extension (18) and being insulated 
therefrom by a dielectric layer so as to form a 
capacitor with said floating gate extension, said 
capacitor being large enough to couple a voltage to the 
floating gate (16); and said control gate (17) 

and said program gate (19) have lateral edges that are facing each 
other in a spaced apart relationship. 
(Dwg. 1/9 

Abstract (Equivalent) : US 5583810 A 

A method of programming a floating gate transistor, 
said transistor comprising a semiconductor substrate 
including a source region, a drain region and a 
channel extending between said source and drain 
regions, a floating gate extending over a portion of 
said channel and ending over said channel, said floating 
gate integrally including first and second floating 
gate portions, said first floating gate portion 
extending proximately to said channel with a thin oxide layer 
therebetween and said second floating gate portion 
extending away from said channel, a program gate capacitively 
coupled through a dielectric oxide layer to said 
second floating gate portion, and a control 
gate laterally remote from said program gate and extending 
through a dielectric oxide layer over said first 
floating gate portion from above said source 
region to above said drain region, said program 
gate and said control gate having lateral edges 
facing each other in a spaced apart relationship, said method 
comprising the steps of: 

applying a high voltage to said program gate thereby 
capacitively coupling a high voltage to said second 
floating gate portion; 

applying a low voltage to said control gate; and 

applying a voltage not greater than 5 V to said drain 
region, 



to thereby cause a very high hot-electron injection towards said 
floating gate while achieving, within a microsecond, a 

programming of said transistor without the need for an external voltage 
supply. 

(Dwg.2,3/12) 

US5583811 A programmable EEPROM cell structure for use as an 
erasable programmable semiconductor memory device, comprising: 

a semiconductor substrate including a source 
region, a drain region and a channel extending 
between said source and drain regions, with a 
drain voltage between said source and drain 
regions ; 

a floating gate extending over a portion of the channel 
with a thin oxide layer therebetween; 

a control gate extending over a portion of said 
floating gate from above said source region to 
above said drain region through a dielectric oxide 
layer; and 

a program gate extending above said floating gate 
with a dielectric oxide layer therebetween, said program 
gate forming a capacitor with said floating gate with 
a coupling ratio sufficient to couple a voltage at least as high as 
said drain voltage to said floating gate, thereby 

establishing a high voltage at a point in said channel between said 
control gate and said floating gate and 

ensuring a high hot-electron injection towards said floating 
gate . 

(Dwg. 2, 3/1 
2) 

US 5583811 A 

A programmable EEPROM cell structure for use as an erasable 
programmable semiconductor memory device, comprising: 

a semiconductor substrate including a source 
region, a drain region and a channel extending 
between said source and drain regions, with a 
drain voltage between said source and drain 
regions ; 

a floating gate extending over a portion of the channel 
with a thin oxide layer therebetween; 

a control gate extending over a portion of said 
floating gate from above said source region to 
above said drain region through a dielectric oxide 
layer; and 

a program gate extending above said floating gate 
with a dielectric oxide layer therebetween, said program 
gate forming a capacitor with said floating gate with 
a coupling ratio sufficient to couple a voltage at least as high as 
said drain voltage to said floating gate, thereby 

establishing a high voltage at a point in said channel between said 
control gate and said floating gate and 

ensuring a high hot-electron injection towards said floating 
gate . 

Dwg.2, 3/12 
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Abstract (Basic) : EP 410424 A 

Nonvolatile semiconductor device is made up of several 
semiconductor elements each of which comprises a semiconductor 
sTibstrate of a first conductivity type; source and 
drain regions formed in a surface region of the substrate 
and having a second type conductivity; a first gate 
electrode formed above a channel region between 
source and drain regions, and kept in an 

electrically-floating state by a first gate insulation film 
; a second gate electrode serving as a control gate, 
and formed above first gate electrode with a second gate 
insulation film interposed. 

The source and drain regions are formed under a 
third insulation film, thicker than the first 
gate insulation film, and which isolates the channel 

region of one semiconductor element from that of an adjacent one; sepd, 
from each other at a position corresp. to an end portion of the first 
gate electrode. 

USE/ADVANTAGE - For mfr. of a nonvolatile memory, e.g. 
EPROM, which can be miniaturised and has a large capacity. 
(lOpp Dwg.No.7/8) 
Abstract (Equivalent) : EP 410424 B 

A non-volatile semiconductor memory device 
made up of a plurality of memory cells arranged in rows and columns, 
each of which comprises: a semiconductor substrate (101) of 
a first conductivity type; a source region (104) and a 
drain region (102) which are formed in a surface 
region of the semiconductor substrate (101) and have a 
second conductivity type and define the row direction; a first 



gate electrode (108) formed above a channel region 
(105) between the source and drain regions (104, 102) 
and kept in an electrically-floating state by a first gate 
insulation film (107); and a second gate 
electrode (110) serving as a control gate and formed 
above the first gate electrode (108) , with a second 
gate insulation film (109) interposed, said 
source and drain regions (104, 102) being formed 
under adjacent third insulation films (106) which are 
thicker than the first gate insulation film 

(107) and which isolate the channel region (105) of one memory cell 
from that of an adjacent one with the same row, characterized in that 
source and drain regions of adjacent cells within the 

same row (104, 102) being located under the same third insulation 
film (106) and separated from each other at a position 
corresponding to an end portion of the first gate electrode 

(108) . 

Dwg .7/8 

Abstract (Equivalent) : US 5159431 A 

A nonvolatile semiconductor device has a 
semiconductor substrate with a source and drain in the 
substrate defining a channel region. An insulation film is 
applied and a gate electrode in an electrically 
floating state positioned above the channel and covered by a 
second insulating film. A control gate is 
formed above the gate electrode and covered by a third ( 
thicker) insulation film. 

A trench is formed between the source of one semiconductor element 
and the drain region of an adjacent element. The trench 
being filled by a third insulation film. The trench serving 
to electrically isolate adjacent channels and the source and 
drain regions of adjacent semiconductor elements. 

ADVANTAGE - Devices can be miniaturised while retaining high 
capacity. 

Dwg. 1/8 

US 5015601 A 

The method comprises (a) forming embedded layers of 2nd type in a 
1st type substrate, (b) forming an channel region between the embedded 
layers by ion implantation and then forming a 1st gate 
insulation film on the channel region, (c) forming an 
insulation film thicker than the 1st insulation 
film, (d) forming a 1st gate electrode above the 
channel region such that the 1st gate electrode is kept in 
an electrically floating condition, (e) forming a trench extending 
through the insulating film and the embedded layer and 

reacting the substrate interior, thus dividing the embedded layer into 
source and drain regions, (f) filling the trench with 

an insulating material, insulating and isolating adjacent elements from 
each other, (g) forming a 2nd insulation film, and (h) 
forming a 2nd gate electrode on the 1st gate electrode, the 
insulation film and the trench to electrically connect one 
element to the adjacent one. 

USE/ADVANTAGE - Used to mfr. a reprogrammable nonvolatile device 
such as an EPROM, which can be miniaturised and have a large 
capacity. (8pp) 



29/3,AB/17 (Item 17 from file: 350) 

DIALOG (R) File 350:Derwent WPIX 
(c) 2004 Thomson Derwent. All rts . reserv. 



008129121 

WPI Acc No: 1990-016122/199003 

Related WPI Acc No: 1990-260536; 1991-008556; 1992-131549; 1992-424278 

XRAM Acc No: C90-006910 

XRPX Acc No: N90-012386 

EEPROM with self aligned tunnel window - has reduced cell size and 

improved coupling between control gate and floating 

gate 

Patent Assignee: TEXAS INSTR INC (TEXI ); TEXAS INSTR CORP (TEXI ) 

Inventor: GILL M; LIN S W; CLEAVELIN C R; LIN S; MCELROY D J 
Number of Countries: 008 Number of Patents: 008 
Patent Family: 



Patent No 


Kind 


Date 


Applicat No 


Kind 


Date 


Week 


EP 


350771 


A 


19900117 


EP 


89112200 


A 


19890704 


199003 


JP 


2161778 


A 


19900621 


JP 


89183540 


A 


19890715 


199031 


US 


5008721 


A 


19910416 


US 


90494042 


A 


19900315 


199118 


US 


5155055 


A 


19921013 


US 


88219529 


A 


19880715 


199244 










US 


90494042 


A 


19900315 












US 


91685358 


A 


19910415 




EP 


350771 


A3 


19920902 


EP 


89112200 


A 


19890704 


199338 


EP 


350771 


Bl 


19941012 


EP 


89112200 


A 


19890704 


199439 


DE 


68918771 


E 


19941117 


DE 


618771 


A 


19890704 


199445 










EP 


89112200 


A 


19890704 




KR 


139806 


Bl 


19980715 


KR 


8910151 


A 


19890715 


200018 



Priority Applications (No Type Date) : US 88219529 A 19880715; US 90494042 A 

19900315; US 91685358 A 19910415 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 350771 A E 6 

Designated States (Regional) : DE FR GB IT NL 
US 5008721 A 9 

US 5155055 A 10 HOlL-021/76 Cont of application US 88219529 

Div ex application US 90494042 
Div ex patent US 5008721 

EP 350771 Bl E 12 HOlL-029/788 

Designated States (Regional) : DE FR GB IT NL 
DE 68918771 E HOlL-029/788 Based on patent EP 350771 

KR 139806 Bl GllC-008/00 



Abstract (Basic) : EP 350771 A 

An EEPROM is constructed to have a floating-gate 
(17) with a small self -aligned tunnel window (19) located on the 
opposite side of the source (15) from the channel and drain (16) . The 
device has a contact-free cell (10) layout, and the bit lines (13) and 
source/drain regions (15,16) in this cell (10) are 
buried beneath relatively thick silicon oxide. The tunnel window 
(19) has a thinner dielectric (20) than the rest of the 
floating gate (17) to facilitate tunneling of electrons. 
The method of mfr- of the device is claimed. 

USE/ADVANTAGE - The self-aligned tunnel simplifies mfr. and so 
enhances reliability, and the contact free cell layout permits reduced 
cell size. Use of a thick silicon oxide layer over the bit lines 
and source/drain regions gives a favourable ratio of 
control gate to floating gate capacitance 

, The cell is resistant to bit line stress and has improved field-plate 
breakdown voltage. A single low-voltage external supply can be used for 
both programming and erasing, so that the memory is compatible with 
on-board programming in systems with a single external power supply. 



Abstract (Equivalent) : EP 350771 B 

An EEPROM is constructed to have a floating-gate 
(17) with a small self-aligned tunnel window (19) located on the 
opposite side of the source (15) from the channel and drain (16) . The 
device has a contact-free cell (10) layout, and the bitlines (13) and 
source/drain regions (15,16) in this cell (10) are 
buried beneath relatively thick silicon oxide. The tunnel window 
(19) has a thinner dielectric (20) than the rest of the 
floating gate (17) to facilitate tunneling of electrons. 
The method of mfr. of the device is claimed. 

USE/ADVANTAGE - The self -aligned tunnel simplifies mfr. and so 
enhances reliability, and the contact free cell layout permits reduced 
cell size. Use of a thick silicon oxide layer over the bitlines 
and source/drain regions gives a favourable ratio of 
control gate to floating gate capacitance 

, The cell is resistant to bitline stress and has improved field-plate 
breakdown voltage. A single low-voltage external supply can be used for 
both programming and erasing, so that the memory is compatible with 
on-board programming in systems with a single external power supply. 

EP-350771 An electrically-erasable, electrically-programmable, 
floating-gate memory cell (10), comprising: a source 
region (14) and a drain region (16) formed in a face 
of a semiconductor body (11), each of said regions (15, 16) being 
heavily-doped and of conductivity-type opposite that of underlying 
material of said body (11), each of said regions (15, 16) being buried 
under a layer of silicon oxide on said face, said source 
region (15) being spaced from said drain region (16) 
on said face by a channel area, a floating gate (17) over 
at least a part of said channel area and extending onto said silicon 
oxide layer over the source region (15), the floating 
gate (17) being separated from the channel area of said face by a 
gate insulator (20), a tunnel area (19) adjacent said 
source region (15) but on the opposite side of said 
source region (15) from said channel area, said 
floating gate (17) also extending over said tunnel area 

(19) and being separated from said tunnel area (19) by a tunnel 
insulator, the thickness of said tunnel 

insulator at said tunnel area being much less than the 
thickness of said gate insulator (20) at the channel 
area, and a control gate (12) extending along said face 
over said floating gate (17) and over said source and 
drain regions (15, 16), said control gate (12) 
being separated from said floating gate (17) by an 
insulator coating (34) characterizzed in that said silicon 
oxide layer is much thicker than said gate insulator 

(20) at said channel area. 
(Dwg. 1/4 

Abstract (Equivalent) : US 5155055 A 

An array of non-volatile rows and columns of memory cells on the 
face of a semiconductor surface is formed by initially 
forming multiple separated insulator regions between which the bit 
lines are formed. Each bit line having source and drain 
regions. A second insulator layer with sloping 
lateral edges is formed on each bit layer. An insulator 
layer is also formed over each channel of the cell. The 
insulation is removed above each source and drain 
region before forming a tunnel window insulator on 

the exposed portion of the surface, ADVANTAGE - By allowing the tunnel 
window to be thinner than the rest of the insulating layer 
Fowler-Nordheim tunnelling is enhanced. The process provides 



self-alignment of the tunnel. (Dwg.2A/4) 

US 5008721 A 

Memory cell, formed at a face of a semiconductor layer (I) of a 
first conductivity type, comprises a) a thick insulator region 
selectively grown at the face of (I), a lateral margin of a) sloped 
w.r.t. the face, a) having a thickness; b) first and second 
source/drain regions implanted into the face with a 
dopant to be of a second conductivity type opposite the first 
conductivity type; c) an oxide region grown on the first source/ 
drain region, a lateral margin of c) being sloped w.r.t. 
the face, c) having a thickness, a junction of the sloped lateral 
margin of c) , and the sloped lateral margin of a) , creating a thin 
insulator transition area, adjoining the first source/drain 
region; d) insulator material within the thin insulator 
transition area etched back to expose (I), a thin tunnel 
insulator grown on the exposed layer (I) within the thin 
transition area, a width of the insulator between a) and c) , being 
independent of the thicknesses of a) and c) ; e) a channel area of 
(I) extending between the first and second source drain 
regions, a floating gate formed over the tunnel 
insulator and insulatively over at least part of area e) ; 
and f) a control gate insulatively adjacent the 
floating gate. USE - New cell is electrically erasable and 
programmable. (9pp) 
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Abstract (Basic) : US 4907197 A 

A one-transistor, floating gate, non- 
volatile memory cell (10) consists of an MOS transistor on 
a semiconductor stibstrate (11) which comprises a channel 
region between source (12) and drain (13), a first 
dielectric surface layer on which is a select gate (14) 
overlying part of the channel region, with one end being adjacent to 
the source, and an injection gate (16) over part of the channel region. 



with one end adjacent to the source, and an injection gate (16) over 

part of the channel region, with one end being adjacent to the drain. A 

second dielectric layer is formed on the first and the 

gates, and on this is formed a floating gate (15) so that 

it has a larger capacitance with the select gate than with the 

injection gate, with the middle region of the floating gate 

being between the ends of the other gates in order to achieve this aim. 

Also claimed is a memory device comprising a plurality of memory 
cells as above but with each MOS transistor additionally comprising a 
third dielectric layer on the second and floating 
gate, a contact hole (18) through all three dielectric 
layers to expose the drain, a contact hole through the second and 
third layers to expose the select gate, a bit line on the third 
dielectric layer and in the first contact hole to contact 
the drain, and a word line on this layer and in the second contact hole 
to contact the select gate. 

USE/ADVANTAGE - A non-volatile semiconductor 
memory device (claimed) of the floating gate 

EEPROM type, with smaller cell size and with good control of the 
thickness and properties of the tunnel oxide film, is 

provided. The process of mfr. is relatively simple and uses existing 
procedures. (First major country equivalent to J01018270-A) . (13pp 
Dwg.No. 1/9) 
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ABSTRACT 

PROBLEM TO BE SOLVED: To increase the overlapping area of a control 

gate electrode and a source region or the 

drain region, by forming the source region and a 

drain region in a si f-alignment manner, without decreasing a 

capacitive coupling ratio, 

SOLUTION: On a channel region between a source region 6 
and a drain region 7 of a semiconductor substrate 

1, a floating gate electrode 3 is formed via a first 
insulating film 2, and a control gate 

electrode 5 extending in the channel width direction is formed via a 

second insulating film 4. The width of the floating 

gate electrode 3 in the channel length direction is set equal 

to that of the control gate electrode 5 in the same 

direction. The source region 6 and the drain region 

7 exist as far as the under part of the floating gate 
electrode 3, and partly overlap with it. As a result, the 
thickness of the side part region in the channel length direction of 



the control gate electrode 5 is less than. the 
thickness of the central part. The voltage of the control 
gate electrode necessary for writing erasing can be reduced. 
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06, 1990 (19900806) 

ABSTRACT 

PURPOSE: To obtain a memory free frpm an erroneous readout by a metliod 
wherein a floating gate is formed on the center of the 
surface of a semiconductor substrate through the 
intermediary of a tunnel oxide film, a control gate 

is provided thereon through the intermediary of an insulating 
film , and ions are implanted slantingly into a part of the substrate 
at both the sides of the gates using these gate as a masJc. 

CONSTITUTION: A tunnel oxide film 2 of a specified size 40-150 

angstroms in thickness is formed on the center of the surface of an 

Si substrate 1, and a floating gate 3 is provided thereon. And, 

a control gate 5 is formed thereon through the intermediary of 

an insulating film 4, and ions are implanted to form a 

source region 6 and a drain region 7 in a part of 

the substrate at both the sides of the control gate 5 using 

these gates as mask. The ion implantation is executed in such a manner that 

they are implanted in a certain direction slanting by 5 degrees to the 

vertical line and the end of the source region 6 is made to 

slip under the gate 5 and the drain region 7 is separated from 

the end of the gate 5 to make a junction capacitance small. By this 

setup, even if readout increase in times, a threshold can be made to 

fluctuate hardly and an erroneous readout can be prevented. 
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30, 1990 (19900330) 

ABSTRACT 

PURPOSE: To improve insulating characteristic between a control 
gate electrode and a floating gate by forming an 

oxide film having a thickness of sufficient insulating characteristic 
on the side face of the floating gate, and forming a multilayer 
structure of an oxide film, a nitride film having high coupling 

capacity value between the floating gate and the 
control gate on the upper surface of the floating 
gate . 

CONSTITUTION: A first gate oxide film 3 is formed on one conductivity type 

semiconductor substrate 1, and a floating gate 

electrode 8 made of polycrys talline silicon and a second gate 

insulating film 9 having a silicon oxide film and a silicon 

nitride film are formed on the film 3. With the film 9 as a mask a silicon 

oxide film 11 is formed on the side face of the electrode 8. A 

control gate electrode 16 is formed from part of the 

electrode 8 to the substrate. With the electrodes 16, 8 as masks a 
drain region 17 and a source region are formed. 
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Abstract (Basic) : US 20020179965 Al 
.^stract (Basic) : 

NOVELTY - A non-volatile semiconductor 
memory device comprises: 

(i) a semiconductor substrate (60) having a device 
active area and a device isolation area; 

(ii) a control gate (62) that divides the device active 
area ; 

(iii) a control gate insulating layer; 

(iv) a first insulating layer; 

(v) a drain region; 

(vi) a source region that is separated from the 
control gate ; 

(vii) a second insulating layer; and 

(viii) a floating gate (69) . 
DETAILED DESCRIPTION - A non-volatile 

semiconductor memory device comprises: 

(a) a semiconductor s\abstrate having a device active 
area and a device isolation area; 

(b) a control gate that divides the device active area 
into first and second regions; 

(c) a control gate insulating layer between 
the substrate and the control gate; 

(d) a first insulating layer covering a top surface and 
a side of the control gate; 

(e) a drain region (67) in the first region of the 
substrate; 

(f) a source region (72) that is separated from the 
control gate; 

(g) a second insulating layer formed on a second 
region between the source region and the 



control gate and formed on a portion of a surface of the 
first region adjacent the first insulating layer and over 
the drain region; and 

(h) a floating gate covering the second and the first 
insulating layer. 

INDEPENDENT CLAIMS are included for the following: 

(a) a method of fabricating a non-volatile 
semiconductor memory device comprising forming a 
control gate on a portion of a memory cell area of a 
semiconductor area; providing a control gate 
insulating layer between the control gate and 

the substrate; forming a first insulating layer on an 
exposed surface of the control gate; forming a drain 
region in the first region; forming a third insulating 
layer; forming a floating gate; and forming a 
source region; and 

(b) a method of preventing disturbance of a non- 
volatile semiconductor memory comprising providing a 
non-volatile semiconductor memory device; 
generating a first electric charge of a first parasitic 
capacitance from an applied control gate voltage and 

a floating gate voltage as a function of the first 

parasitic capacitance with respect to the difference between the 

control gate voltage and the floating gate 

voltage; generating a third electric charge of a third parasitic 

capacitance from a source voltage at the source junction and the 

induced floating gate voltage as a function of the third 

capacitance with respect to the difference between the source 

voltage and the floating gate voltage; generating a fourth 

electric charge of a fourth parasitic capacitance; generating a 

second electric charge of a second parasitic capacitance; 

selecting one of the control gate voltage and the drain 

voltage to reduce disturbances at wordline and bit line (74) where the 

floating gate- voltage is determined by the 

capacitance of the first and the second capacitors, the 

control gate voltage, the drain voltage and the total 

parasitic capacitance; and programming the semiconductor memory 

by (Fowler-Nordhein) F-N tunneling or erasing by discharging electrons. 

USE - As non- volatile semiconductor memory 
device. 

ADVANTAGE - The invention prevents programming disturbance and 
enables programming operated by a byte unit by achieving a programming 
and an erasing of a memory device through a F-N tunneling using a 
coupling ratio between floating and control gates by 
forming a structure where the control gate is covered with 
the floating gate, a drain region is properly 
overlapped by coupling, and a source region is less 

overlapped. It has improved integration by reducing an area occupied by 
each of the memory cells. It consumes a low amount of current since the 
programming and the erasing can be achieved by F-N tunneling, thus 
reducing power consumption. It can be used with a single power source 
or low voltage operated products. It can be programmed at a low level 
since the threshold voltage for programming is low enough not to form a 
channel on reading and the threshold voltage for erasing has negative 
value, thus enabling the capability of use with a single power source 
and low voltage operated products. 

DESCRIPTION OF DRAWING (S) - The figure shows a cross-sectional view 
of an electrically erasable and programmable ROM (EEPROM) device 
in semiconductor device. 

Semiconductor substrate (60) 



Control gate (62) 
Poly-silicon layer (64) 
Drain region (67) 
Tunneling oxide layer (68) 
Floating gate (69) 
Source region (72) 
Bit line (74) 
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Abstract (Basic) : US 6303437 Bl 
Abstract (Basic) : 

NOVELTY - A trench (310) on a substrate (302) is etched vertically, 

to form a channel region (312) and insulating layer (314). 

A gate electrode is formed on the insulating 

layer in the trench. A dielectric layer (320) is 

formed on the gate electrode. Specific ions are implanted 

along vertical sides of trench and over substrate to form corner dopant 

area (324) . Source and drain regions are formed in 

the junction of substrate, by ion doping. 

USE - E.g. for manufacture of non-volatile memory 

like ROM, EPROM, EEPROM, flash EEPROM with trenched 

gate. 

ADVANTAGE - Improves process control and manuf acturability of 
devices, by maintaining planarity of floating gate. Reduces 
misalignment between control gate and source- 
drain regions, by reducing capacitance coupling 
due to formation corner doping area. 

DESCRIPTION OF DRAWING (S) - The figure shows a cross-sectional view 
of semiconductor sixbstrate under specific manufacturing 
process . 

Substrate (302) 

Trench (310) 

Channel region (312) 



Insulating layer (314) 
Dielectric layer (320) 

Corner dopant area (324) 
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Abstract (Basic) : US 20010005029 Al 
Abstract (Basic) : 

NOVELTY - Lower floating gates (FGs) (215) are formed 
on a gate dielectric film (202) , in area between the 
source and drain regions (211,212) and in direction 
in which the source and drain regions extend. Upper 
FGs (216) are formed on the surfaces of the lower FGs, extending 
towards the region in which mounds (203) are formed. Control 
gates (CGs) (218) are formed on upper FGs through ONO film (217) 
formed in a shape not rising perpendicular to substrate (201) . 

DETAILED DESCRIPTION - Source and drain regions 
are formed below the surface of the semiconductor 
sTibstrate, in parallel to each other. The mounds are formed on 
the surface of the gate dielectric film (202) 
provided on substrate and on both sides of lower floating 
gates extending in the direction along which the source and 
drain regions extend. The interlayer dielectric 
films (204) are formed on both sides of lower floating 
gates covering the mounds. An INDEPENDENT CLAIM is also included 
for fabrication method of non-volatile memory. 

USE - Non-volatile memory such as flash 
memory , EPROM, EEPROM . 

ADVANTAGE - The configuration of the memory increases 
capacitance between control gate and upper 

floating gate, and decreases the voltage that is applied to 



the control gate to control the electrons of the 
floating gate. 

DESCRIPTION OF DRAWING (S) - The figure shows the vertical section 
of non-volatile memory cut at position of transistor 
element . 

Semiconductor substrate (201) 

Dielectric films (202,204) 

Mounds (203) 

Source region (211) 

Drain region (212) 

Floating gates (215,216) 

ONO film (217) 

Control gate (218) 
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Abstract (Basic) : US 6225659 Bl 

Abstract (Basic) : 

NOVELTY - A trench-to-gate insulating layer (214) 
is formed in a trench (212) formed between n-type source 
region (208) and drain region (210) . An intergate 
dielectric layer (218) is formed on trenched floating 
gate (216) which is formed in trench and on layer (214). A 
control gate electrode (220) is formed on layer 

(218) . P-type corner dopings (226) are disposed such that their side 
surface is close to trench side wall and top surface is contiguous to 
substrate (202) . 

DETAILED DESCRIPTION - The trench having substantially upright 
vertical side walls and bottom surface of selected depth below top 
surface of semiconductor substrate, is formed within 
p-type well junction region between n-type source and 
drain regions in the substrate. The source and 
drain regions are disposed close to the side wall of the 
trench and lower boundaries of source and drain 

regions are disposed at depths that are approximately less than 

the selected depth of bottom surface of trench. A channel region (211) 



is formed beneath the bottom surface of the trench. An intergate 
dielectric layer is formed on trenched floating 
gate electrode which is formed in trench and on trench-to- 
gate insulating layer, for electrically isolating the 
trenched floating gate electrode. A control 
gate is formed on the integrate dielectric layer. 

P-type corner dopings are formed within the well junction region in the 
substrate . 

USE - E.g. read only memory (ROM), electrically erasable 
programmable read only memory (EEPROM) , erasable programmable 
read only memory (EPROM) and flash EEPROM used 
for lower power applications. 

ADVANTAGE - The trenched floating gate device has more 
planar topography resulting from reduced stacked gate height. 
Improves process control and manuf acturability of devices. The 
corner dopings minimize the sensitivity to misalignments between 
control gate, source and drain regions by 
reducing the capacitance coupling between control 
gate source and drain regions. Improves 

isolation by reducing leakages through corners of trench in which the 
trenching floating gate is formed. 

DESCRIPTION OF DRAWING (S) - The figure shows the cross-sectional 
view of dual gate device. 
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Gate electrode (220) 

Corner dopings (226) 
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Abstract (Basic) : EP 1017089 A2 

Abstract (Basic) : 

NOVELTY - (Floating) gate electrode (123a) having 
film stress at most 200 MPa in absolute value terms is formed on a 
gate insulating film (122) deposited by a CVD process 
at 640 degrees C or more, preferably 650 degrees C, between 
source/drain regions (124) formed on a 
semiconductor substrate (121) . The gate 

electrode preferably comprises a polysilicon film which is formed 
while rotating the substrate at 3000 rpm or more. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are given for: 

(a) a semiconductor device prepared as above, where the gate 
electrode is in contact with the gate electrode which 

is formed of a polysilicon film, or comprises at least one metal 
silicide film and a high melting point metal film, the high melting 
point film being formed on the metal silicide film; and 

(b) a non-volatile semiconductor device having a 
floating gate formed on a gate insulating 

film. 

USE - Production of semiconductor device having MOS transistor 
formed in it, particularly a non-volatile storage device such as 
EEPROM. 

ADVANTAGE - Improved gate electrode reliability by 
increasing the a total charge amount Qbd by suppressing film stress of 
the gate electrode to a low value. 

DESCRIPTION OF DRAWING (S) - The drawing shows a cross-sectional 
view of a semiconductor sxibstrate having a MOS 
capacitor according to the invention, 

Silicon semiconductor s\abstrate (121) 

Gate insulating film (122) 

Polysilicon film (123) 

Gate electrode (123a) 

Source/drain regions (124) 
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Abstract (Basic) : EP 967654 Al 
Abstract (Basic) : 

NOVELTY - The non-volatile memory device is 

formed of an array of memory cells (10), each memory cell comprising 

gate structure formed of a first dielectric layer^ a 

floating gate (124), a second dielectric layer 

and a control gate (128) formed in a well. The 

control gate overlaps the floating gate along 

the sidewalls of the well. 

DETAILED DESCRIPTION - Forming a non-volatile 

semiconductor memory device formed of an array of memory 

cells (10) organized into rows (20) and columns (22) within a 

semiconductor siobstrate (100) comprises: 

(a) performing a blanket implant in the semiconductor 
s\ibstrate resulting in the formation of a uniformly doped region 
(150) ; 

(b) forming insulating trenches (200) in the substrate in a 
direction parallel to the columns (22); 

(c) forming wells (50) in the substrate between the insulating 
trenches to define alternated source (152) and drain (154) 
regions along the columns (22), each well has a bottom surface 
(52) and facing sidewalls (54,56) being respectively adjacent to 
source and drain regions and to insulating trenches; 

(d) forming a first dielectric layer (122) over the 
substrate surface and the wells; 

(e) forming first conductive layer (124) over first 
dielectric layer (122); 

(f) removing portions of the first conductive layer to define 
strips overlying the wells in a direction parallel to the column; 

(g) forming a second dielectric layer (126) over the 
first conductive layer (124); 

(h) forming a second conductive layer (128) over the second 
dielectric layer (12 6) ; and 

(i) removing portions of first and second conductive layers 
(124,128) and second dielectric layer (126) to define gate 
structures (120) overlying wells along rows (20). 

An INDEPENDENT CLAIM is also included for a non- 
volatile memory device formed as above. 

USE - Non-volatile semiconductor memory 
devices such as EEPROM devices and flash EEPROM devices. 

ADVANTAGE - The surface area of the memory device is reduced, due 
to the fact that each memory cell is formed in a well, the whole 



surface of the memory device is reduced and reliability of the memory 

cells is increased. Manufacturing costs are reduced. The 

capacitive coupling between the floating gate 

and the control gate of the memory cells is improved. The 

performances of the memory device are improved. 

DESCRIPTION OF DRAWING (S) - The drawing shows an EEPROM 
device of the invention. 

EEPROM cells (10) 

Rows of EEPROM cells (20) 

Columns (22) 

Floating gate (124) 

Control gate (128) 

Source (152) 

Drain (154) 

Insulating trenches (200) 
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Abstract (Basic) : GB 2299208 A 

The memory includes a MISFET structure and uses a yttrium oxide 
film (11a) as a buffer film. The device comprises a P-type silicon 



substrate (1), a field oxide film (2) formed in a device isolation 
region of the substrate^ a gate yttrium oxide film^ a gate 
ferroelectric film, a gate TiN electrode (13a) and an 
N-type source-drain region (3) on both sides of the 
gate electrode (13a) . 

An LDD structure is provided with a spacer SiON film over the gate 
structure and an impurity region above the source- 
drain region. The insulating film which is well 

matched with silicon in terms of lattice constant and thermal expansion 
coefficient . 

USE/ADVANTAGE - For EEPROM. Films have enhanced polarisation 
characteristics. Has excellent current-voltage and capacitance 
-voltage characteristics when yttrium oxide film is used as 
insulating film. 

Dwg .2/5 

Abstract (Equivalent) : US 5621681 A 

A ferroelectric memory device comprising: 
a semiconductor substrate of a first conductive type; 
a yttrium oxide (Y203) gate film formed over the 
semiconductor substrate; 

a ferroelectric gate film formed over the yttrium oxide film; 
a gate electrode formed over the ferroelectric film; 

and 

a source/drain region of a second conductive type 

different from the first conductive type, formed in said 
semiconductor substrate along sides of the gate 
electrode . 
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Abstract (Basic) : JP 8124391 A 

The unit has a floating gate formed through a first 
insulating film on a semiconductor substrate 

having a source area with an impurity-diffusion layer and a drain area 
corresp. to the semiconductor memory. The unit has a control 
gate formed through a second gate insulating 



layer on the floating gate. 

The unit applies a signal to the control gate and 

stores a write-in information smaller than the angle of a slope. The 
condition of the slope angle of the straight line produces a transition 
to a low voltage state from the signal of a high voltage state by a 
time constant. The condition is decided by the capacitance and 
the resistance of the impurity-diffusion layer. 

USE/ADVANTAGE - For electrically erasable programmable read-only 
memory. Regulates limit-value variation of control gate 
since it prevents flow of forward current in drain source; improves 
repetition tolerance of write-in data. 

Dwg. 1/9 

Abstract (Equivalent) : US 5544099 A 

A method of writing data into a memory cell, comprising steps of: 

a) preparing a semiconductor non-volatile 
memory device including a plurality of floating gate 

type field effect transistors serving as addressable memory cells and 

grouped into a plurality of sectors, each of said plurality of 

floating gate type field effect transistors having 

source and drain regions spaced from each other, a 

floating gate electrode associated with said 

source and drain regions and electrically isolated 

from said source and drain regions and a 

control gate electrode associated with said 

source and drain regions and electrically isolated 

from said floating gate electrode and said 

source and drain regions, 

a plurality of word lines shared between said plurality of sectors 
and selectively connected to control gate electrodes 
of said plurality of floating gate type field effect 
transistors, and 

an addressing system having a row addressing subsystem for 
selectively supplying a write-in pulse signal to said plurality of word 
lines ; 

b) increasing said write-in pulse signal on a selected one of said 
plurality of word lines for writing data into at least one 

floating gate type field effect transistor of a selected 
one of said plurality of sectors; and 

c) decaying said write-in pulse along a waveform having a first 
gradient smaller than a second gradient of a waveform of a pulse signal 
applied to one of said source and drain regions 

forming a part of the floating gate type field effect 
transistor incorporated in a non-selected one of said sectors and 
coupled to said selected one of said plurality of word lines. 
Dwg. 7, 8/10 
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Method of mfg. a non-volatile memory used for 

EPROM, mask ROM and DRAM - by forming floating gate on 

insulating film of substrate, implanting impurity ions on one 

side of gate, forming second insulating film followed 

by conductive film, implanting impurity ions into conductive film and 
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Abstract (Basic) : US 5510284 A 

A method of mfg. a non-volatile memory comprises: 
forming a floating gate (3) on an insulator (2) on a 
semiconductor siibstrate (1); implanting impurity ions 

adjacent to one side of the gate while masking the other side; forming 

a second insulating film (7) followed by a conductive film, 

which is higher on a gate sidewall than its horizontally extending 

portion; implanting impurity ions into the substrate via the conductive 

film to form an offset region (13) between the gate and a source/ 

drain region; and patterning the conductive film to form a 

control gate (15) . 

USE - As non-volatile memories on p- or n-Si such 
as EPROMs, flash EEPROMs, mask ROMs and DRAMs . 

ADVANTAGE - Substrate damage is prevented as is filed inversion 
voltage decrease caused by filed oxide thinning; memory capacity 
is thus enlarged. 

Dwg. 4/15 



33/3,AB/10 (Item 10 from file: 350) 

DIALOG (R) File 350:Derwent WPIX 
(c) 2004 Thomson Derwent. All rts . reserv. 



010647709 

WPI Acc No: 1996-144663/199615 

XRAM Acc No: C96-045357 

XRPX Acc No: N96~121431 

Non-volatile semiconductor znexciory with 
floating gate type memory cell e.g. EEPROM - has 
control gate electrode contacting under surface of 
floating gate electrode through interlayer 
insulating film 

Patent Assignee: NIPPON STEEL CORP (YAWA ) 

Inventor: SATO Y 

Number of Countries: 002 Number of Patents: 003 
Patent Family: 



Patent No 


Kind 


Date 


Applicat No 


Kind 


Date 


Week 


JP 8031959 


A 


19960202 


JP 94180697 


A 


19940708 


199615 


US 5594688 


A 


19970114 


US 95499379 


A 


19950707 


199709 


US 5686333 


A 


19971111 


US 95499379 


A 


19950707 


199751 








US 96736059 


A 


19961022 





Priority Applications (No Type Date) : JP 94180697 A 19940708 



Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 8031959 A 10 H01L-'021/ 8247 

US 5594688 A 13 HOlL-029/788 

US 5686333 A 16 HOlL-021/8247 Div ex application US 95499379 

Div ex patent US 5594688 

Abstract (Basic) : JP 8031959 A 

The memory has a P type silicon semiconductor substrate 
(11) on which an element isolation film (21) is formed. A 
floating gate electrode (23) is formed on the element 
isolation film, with a clearance domain between them. A source 
diffusion layer (13) and a drain diffusion layer (12) are formed on the 
substrate . 

The floating gate electrode touches the channel 
domain formed between the source diffusion layer and the drain 
diffusion layer through a tunnel oxide film. An 
interlayer insulating film (16) is formed above the 
floating gate electrode. A control gate 
electrode (22) contacts the floating gate 
electrode through the interlayer insulating 
film. 

ADVANTAGE - Increases capacitive coupling ratio without 
enlarging area of memory cell. Improves yield and through-put. Reduces 
number of processes during mfg of memory cell. 

Dwg. 1/10 

Abstract (Equivalent) : US 5686333 A 

A method of producing a nonvolatile semiconductor 
memory device comprising the steps of: selectively forming 
element isolation insulating films in a surface of a 
semiconductor substrate; forming a first polycrystalline 
silicon film over the surface of the semiconductor 
substrate; selectively etching the first polycrystalline silicon 
film to thereby partially expose the element isolation insulating 
films ; 

partially etching each of the element isolation insulating 
films using the first polycrystalline silicon film as a mask to 
form a gap between a portion of each of the element isolation 
insulating films underlying the first polycrystalline 
silicon film and the first polycrystalline silicon film; and 
successively forming an interlayer insulating film 
and a second polycrystalline silicon film over an entire surface 
of the semiconductor substrate to form the 
nonvolatile memory device. 

Dwg. lA/8 

US 5594688 A 

A nonvolatile semiconductor memory device 
comprising: 

a semiconductor substrate of a first conductivity type; 

at least a pair of element isolation insulating films; 

a pair of spaced source/drawn regions of a second 
conductivity type different from the first conductivity type and formed 
in a surface of the semiconductor substrate; 

a floating gate electrode formed above a channel 
region disposed between the pair of source/drain 
regions in the surface of the semiconductor 

substrate in an insulated relationship with the channel region, 

where the floating gate electrode overlaps each of 

the element isolation insulating films and a gap is formed 



between an underside of the floating gate electrode 
and each of the element isolation insulating films at each 
of portions of it where the floating gate electrode 
overlaps the pair of element isolation insulating films, 
respectively; and 

a control gate electrode formed above the 
floating gate electrode in an insulated 
relationship with the floating gate electrode, where 
a part of the control gate electrode extends beyond a 
side of the floating gate electrode to an underside 
of the floating gate electrode facing each of the 
gaps . 

Dwg. 1/7 
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Abstract (Basic) : DE 4335834 A 

Mfr. of a non-volatile memory involves (a) CVD of 
an oxide film over a semiconductor substrate of first 
conductivity type; (b) photoetching of the oxide film to leave a 
portion on the substrate; (c) formation of a gate oxide film on the 
exposed portion of the substrate; (d) successive application of a first 
polys ili con film, an insulating film and a second 

polysilicon film over the entire structure; (e) back-etching of the 
polysilicon and insulating film to form a gate consisting 
of (i) a potential-free gate on a CVD oxide film sidewall and having 
one region, lying flat over the gate oxide film, and another integral 



region, extending at right angles from the end of the first region, 
(ii) an intermediate isolating film providing high 
capacitance and (iii) a control gate extending over 

the other end section of the flat region of the potential-free gate and 
at right angles to the flat region; (f) implantation of second 
conductivity type dopant into the substrate to produce a high density 
drain region with a flat junction; (g) elimination of the 
CVD oxide film, deposition of an oxide film over the entire structure 
and anisotropic etching of the oxide film to form spacers on both sides 
of the gate; and (h) implantation of second conductivity type dopant 
into the substrate to produce high density source and drain 
regions with deep junctions. A non-volatile 
memory is also claimed. 

USE - As an EPROM or EEPROM. 

ADVANTAGE - The memory has high programming speed at low voltage 
and a high integration density, together with high coupling degree, 
maximised gate current and a control gate and 
potential-free gate with sizes in the lower submicron range. 

(Dwg. lh/6 
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Abstract (Basic) : EP 539184 A 

The device has a floating gate (43) is formed via a 
first gate insulating film (44) over the channel 
region between source and drain regions (41,42) 
formed in a semiconductor substrate (40) . A control 
gate (45) is formed over the floating gate (43). A 

low impurity concentration region (45a) is formed on the side of the 
control gate which faces the floating gate. 

When erasing a depletion layer (45b) is produced in the low 
impurity concentration region and further saturates the erase 
characteristic for the erasure time by decreasing the capacitance 
between the control gate and the floating gate 
(43) . 

ADVANTAGE - Reduces randomness of erasure characteristic due to 
randomness of structural parameter. 
Dwg. 4/12 

Abstract (Equivalent) : EP 539184 B 

A non-volatile semiconductor memory 

comprising 

a semiconductor substrate (40) of first conductivity 
type having a main surface, a source region (41) of second 
conductivity type formed on the main surface, a drain 
region (42) of second conductivity type formed on the main 
surface apart from the source region (41), a channel 
region between the source region (41) and the 
drain region (42), a floating gate 

electrode (43) formed over the channel region and electrically 
isolated from the substrate (40), the source region (41) 
and the drain region (42); and 

a control gate electrode (45) formed over the 
floating gate electrode (43) and isolated from the 
floating gate electrode (43), the control 
gate electrode (45) having a floating gate 
electrode side facing the floating gate 

electrode (43) and an upper side remote therefrom, characterised 
in that 

the control gate electrode (45) has a graded 
impurity concentration such that the impurity concentration is lower on 
the floating gate electrode side of the control 
gate electrode, forming a low impurity concentration region 
(45a), and is higher on the upper side of the control gate 
electrode . 

Dwg. 2/ 12 

Abstract (Equivalent) ; US 5365098 A 

A floating gate is formed via a first gate 
insulating film over the channel region between 
source and drain regions which are formed in a 
semiconductor s\ibstrate. A control gate is 
formed via a second gate insulating film over the 
floating gate. A low impurity concentration semiconductor 
region is formed on the side of the control gate which 
faces the floating gate. 

When erasing, a depletion layer is produced in this low impurity 
concentration region and further saturates the erase characteristic for 
the erasure time by decreasing the capacitance between the 
control gate and the floating gate. 



ADVANTAGE - Reduces randomness of erasure characteristic due to 
randomness of structural parameters. 
Dwg.4/12 
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Abstract (Basic) : EP 516516 A 

The memory cell of an integrated circuit memory formed on a 
semiconductor svibstrate comprises a control grid, insulated 
from a floating grid which is itself insulated from the 
semiconductor substrate. This insulation comprises a window 
of oxide tunnel. 

The cell comprises only one diffused region in the substrate 
the grid overlying this part. This region is doped with impurities 
opposite type to those in the substrate. 

ADVANTAGE - Cell provides capacitive type EEPROM or 
FLASH-EPROM providing non-volatile memoiry. 



y 

Dwg. 3/6 

Abstract (Equivalent) : US 5721440 A 

The memory cell of an integrated circuit memory formed on a 
semiconductor siabstrate comprises a control grid^ insulated 
from a floating grid which is itself insulated from the 
semiconductor substrate. This insulation comprises a window 
of oxide tunnel. 

The cell comprises only one diffused region in the substrate with 
the grid overlying this part. This region is doped with impurities of 
opposite type to those in the substrate. 

ADVANTAGE - Cell provides capacitive type EEPROM or 
FLASH-EPROM providing non-volatile memory. 

y 

la, lb/5b 

US 5552621 A 

A memory cell for an integrated circuit memory, the cell having 
components mounted on a semiconductor substrate and further 
comprising : 

a control gate; 

a floating gate, controlled by the control 
gate and insulated from the control gate; 

an insulation layer for insulating the 
floating gate from the substrate and including at least one 

tunnel window made of a tunnel oxide; 

a transistor having a channel region, as well as drain 
and source regions diffused in the substrate and located 
adjacent the channel region; 

and a conductor overlying and forming a permanent connection 
between the drain and source regions, the conductor 
extending in spaced overlying relation to the substrate and the 
floating gate. 

Dwg. la/ 5 
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ABSTRACT 

PURPOSE: To mal^e the high speed reading-out feasible for acturizing the 
high speed EPROM, high speed EEPROM, etc., by a method wherein 
the channel current of a memory cell transistor is amplified by a vertical 
type bipolar transistor. 



CONSTITUTION: A floating gate 17 is arranged between a drain 14 



and a source 13 provided on the surface of the first conductivity type 
semiconductor stabstrate 12 through the intermediary of a 
gate insulating film 16. Next, a laminated gate type 
non-volatile memory cell transistor whereon a 
control gate 19 is laminated on the floating gate 

17 through the intermediary of an interlayer insulating 
film 18 as well as a vertical bipolar transistor using the 
semiconductor substrate 12 as a collector region while 
the drain 14 of the memory cell transistor as a base region on whose 
surface the first conductivity type emitter 20 is formed are provided. 
Through these procedures^ the channel current of the non- 
volatile memory cell transistor can be amplified by the 
vertical bipolar transistor so that the bit line, etc., connected to the 
emitter 20 may be driven, thereby enabling the current driving 
capacity to be increased for making high speed readout feasible. 
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Abstract (Basic) : US 20040051133 Al 

Abstract (Basic) : 

NOVELTY - The device has memory cells formed on a 
semiconductor substrate (1), each cell having an 
insulating film formed on the substrate surface between 
source and drain regions. Each main bit-line (12, 22) 
is formed on dielectric layers and is connected to a 
related sub-bit line via conductive unit penetrating through the 
dielectric layer under the main-bit line. Two adjacent 
main-bit lines are located on different dielectric layers. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
process for producing a nonvolatile semiconductor 
memory device, 

USE - Used for storing data. 

ADVANTAGE - Two adjacent main-bit lines are located on different 
dielectric layers such that the distance is long enough so 
that there is small capacity between the adjacent main-bit lines, 
thereby not affecting the non-selected main-bit line at the writing 
operation and hence preventing error-writing. The device maintains the 
writing rate. 

DESCRIPTION OF DRAWING (S) - The drawing shows a cross section taken 
along a wordline of an asymmetrical contactless transistor flash 
memory. 

Semiconductor substrate ( 1 ) 
Source region (2) 
Drain region (3) 

Main-bit lines (12, 22) 
Control gate (16) 
pp; 26 DwgNo 1/17 
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Abstract (Basic): US 20040079988 Al 

Abstract (Basic) : 

NOVELTY - Non-volatile memory includes an array 
of charge storage elements across a semiconductor stibstrate 
; control gate lines (81-84) extending across the array 
such that opposing sidewalls of individual charge storage elements are 
capacitively coupled with the control gate 

lines; and a decoder and voltage supply connected to the control 
gate lines to couple controlled voltages to the charge 
storage elements during programming and reading data. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for: 

(a) altering or determining charge states storage elements by 
applying first voltage levels to control gates that are 

both coupled with the storage elements to cause the charge states to be 

either altered or determined; simultaneously applying a second voltage 

level to a third control gate that is coupled with a first 

group of non-designated storage elements that are also coupled with one 

of the first or second control gates to combine to cause 

the charge states of the first group of non-designated storage elements 

to be neither altered nor determined; and simultaneously applying third 

voltage levels to additional control gates to which other 

non-designated storage elements are coupled to cause the charge states 

of the other non-designated storage elements to be neither altered nor 

determined; 

(b) coupling voltages to storage elements for simultaneously 



programming or reading their charge storage states by applying 
different voltages to control gates; 

(c) a non-volatile memory system comprising a 

memory cell array, and voltage supply circuit connected to the 
control gate lines that simultaneously provides two 
different voltage control gate lines; 

(d) production of memory cell array on a semiconductor 
substrate by forming a rectangular array of columns and rows of 
floating gates across a surface area of the substrate with 

a first layer of dielectric between them; providing 

isolation of the floating gates across the substrate 

between columns; and forming control gates extending across 

the substrate area perpendicular to the columns between rows of the 

floating gates . 

USE - For programming and reading data. 

ADVANTAGE - By coupling the individual floating gates 
to the control gates, the height of the floating 
gates is increased and the total coupling area of the 
floating gate with the control gates is 

increased independent of the coupling area between the floating 
gate and the substrate. This allows the control gate 

voltages to be reduced but still results in increasing the voltage 
coupled to the floating gates. 

DESCRIPTION OF DRAWING (S) - The figure shows a cross-sectional view 
of the NAND array. 

Source and drain region (57,62,67,72,105,106) 

Control gate lines (81-84) 

Dielectric layer (103) 
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Abstract (Basic) : US 20040041199 Al 

Abstract (Basic) : 

NOVELTY - A non-volatile memory array comprises 
field isolation regions in a semiconductor substrate; word 
lines extending over the substrate along a first axis, where the word 



lines form control gates of the 2-bit non- 
volatile memory transistors; and H-shaped source/ 
drain regions defined by the field isolation regions and 
the word lines, where each source/drain region serves 
as a source/drain for four different non-volatile 
memory transistors. 

DETAILED DESCRIPTION - A non-volatile memory 
array comprising 2-bit non-volatile memory 

transistors arranged in rows extending along a first axis and columns 
extending along a second axis perpendicular to the first axis, 
comprises : 

(i) field isolation regions (301-308) in a semiconductor 
substrate; word lines (310-312) extending over the substrate 
along the first axis, where the word lines form control 
gates of the 2 -bit non-volatile memory 

transistors; and 

(ii) H-shaped source/drain regions (321-328) 

defined by the field isolation regions and the word lines, where each 

source/drain region serves as a source/drain 

for four different non-volatile memory transistors. 

An INDEPENDENT CLAIM is also included for a method of fabricating 
an array of 2-bit non-volatile memory cells, 
comprising : 

(a) forming field isolation regions in a semiconductor 
substrate; 

(b) forming a lower dielectric layer over the 
substrate ; 

(c) forming a floating gate dielectric 
layer over the lower dielectric layer; 

(d) forming an upper dielectric layer over the 
floating gate dielectric layer; 

(e) forming a gate electrode layer over the upper 
dielectric layer; 

(f) patterning the gate electrode layer, the 
upper dielectric layer and the floating gate 
dielectric layer, where the gate electrode is 
patterned to form word line/control gate structures 
extending along a first axis, and the floating gate 
dielectric layer is patterned to form floating 
gate structures; and 

(g) forming H-shaped source/drain regions in the 
substrate, in alignment with the word line/control gate 
structures and field isolation regions, the H-shaped source 
/drain regions having a first conductivity type. 

USE - As non-volatile memory array. 

ADVANTAGE - The memory transistor array exhibits a relatively low 
source/drain series resistance because the source/drain 
regions are small. It also exhibits a low bit line resistance, 
enabling the memory transistor array to have a large number of rows. 
Memory transistors exhibit shallow source/drain junction depth (e.g. 
less than 0.1 microns). They are able to implement self-aligned 
salicide on both the word lines and the source/drain 
regions. The use of self-aligned salicide results in low 
resistive/capacitive (RC) delay and high-speed operation. Since 
field isolation regions are used to isolate the H-shaped source/ 
drain regions, there is minimal leakage between adjacent 
source/drain regions in memory transistor array. 

DESCRIPTION OF DRAWING (S) - The figure is a layout diagram of a 
portion of a nonvolatile memory transistor array that 
implements H-shaped source/drain regions. 



Field isolation regions (301-308) 
Word lines (310-312) 
Source/drain regions (321-328) 
pp; 23 DwgNo 3/18 



38/3, AB/3 (Item 3 from file: 350) 

DIALOG (R) File 350:Derwent WPIX 
(c) 2004 Thomson Derwent. All rts . reserv. 



015430874 

WPI Acc No: 2003-493016/200346 
XRAM Acc No: C03~131856 
XRPX Acc No: N03-391678 

Formation of semiconductor device comprises covering surface 

of first gate with protective film that hardly can be etched 

by etchant during patterning of second gate 
Patent Assignee: MATSUSHITA DENKI SANGYO KK (MATU 

IND CO LTD (MATU ) 
Inventor: DOI H; MIMURO K; OKUDA Y 
Number of Countries: 002 Number of Patents: 002 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 20030082878 Al 20030501 US 2002271879 A 20021015 200346 
JP 2003133443 A 20030509 JP 2001332563 A 20011030 200346 



) ; MATSUSHITA ELECTRIC 



Priority Applications (No Type Date) : JP 2001332563 A 20011030 
Patent Details : 

Patent No Kind Lan Pg Main IPC Filing Notes 

US 20030082878 Al 19 HOlL-021/336 
JP 2003133443 A 10 HOlL-021/8247 



Abstract (Basic) : US 20030082878 Al 
Abstract (Basic) : 

NOVELTY - The formation of a semiconductor device comprises forming 
a non-volatile semiconductor memory in a first 

region of a substrate of the device; and forming a semiconductor device 
in a second region of the substrate. During patterning of a second 
gate, a surface of a first gate is covered with a protective 
film that hardly can be etched by an etchant used for patterning 
the gate. 

DETAILED DESCRIPTION - The formation of a semiconductor device 
comprises forming a non-volatile semiconductor 

memory in a first region (Rmem) of a substrate of the device, the 

non- volatile semiconductor memory comprising a 

first gate (19) that comprises a tunnel insulating 

film (4a), floating gate electrode (5a), 

capacitor insulating film (6a), and control 

gate electrode (9a); and forming a semiconductor device in 

a second region (Rlogic) of the substrate, the device comprising a 

second gate that comprises a gate insulating film and a 

gate electrode. During patterning of a second gate, a 

surface of a first gate is covered with a protective film 

that hardly can be etched by an etchant used for patterning of the 

second gate. 

USE - Used for manufacturing a semiconductor device. 

ADVANTAGE - The process prevents, when patterning a gate 
electrode of a semiconductor device, a gate electrode 
of a non- volatile semiconductor memory that has 

been already patterned from having an abnormal shape and reducing the 



chances that the surfaces of high concentration source and 
drain regions of the non-volatile 

semiconductor memory may be worn away to cause reduction 
and fluctuation in a transistor current. 

DESCRIPTION OF DRAWING (S) - The figure is a cross-sectional view 
illustrating a step in the manufacture of a semiconductor device. 

Tunnel insulating film (4a) 

Floating gate electrode (5a) 

Capacitor insulating film (6a) 

Control gate electrode {9a) 

First gate (19) 

First region (Rmem) 

Second region (Rlogic) 
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Abstract (Basic) : DE 10008580 Al 

Abstract (Basic) : 

NOVELTY - A semiconductor memory, comprising a source/ 
drain region (5) formed before producing a gate (8a, 9a, 
10a) in a trench (7) self-aligned with the source/drain 
region, is new. 

DETAILED DESCRIPTION - A semiconductor component comprises a 
source/drain region (5) formed in a 

semiconductor substrate (1) of opposite conductivity type, 
an interlayer insulation (6) formed on the substrate and 



including a trench (7) which is self-aligned with the source/ 
drain region and which extends down to the substrate 

surface, and a gate {8a, 9a, 10a) formed on at least the inner wall of 
the trench. 

An INDEPENDENT CLAIM is also included for production of a 
semiconductor memory as described above. Preferred Features: The 
gate comprises a dielectric gate buffer film 
(8a), a ferroelectric gate film (9a) and a gate electrode 
(10a) . 

USE - Especially as a non-volatile semiconductor 
memory with ferroelectric capacitors, e.g. of the type 
described in JP-A-8-55918 . 

ADVANTAGE - The design permits production of the source/ 
drain region before the gate, allows formation of a high 
quality, crack-free ferroelectric gate film in self-alignment with the 
source/drain region, avoids diffusion of constituent 
elements of the ferroelectric material into the substrate, prevents 
increase in leakage current and allows production of a highly 
integrated memory with reduced component dimensions. 

DESCRIPTION OF DRAWING (S) - The drawing shows a semiconductor 
memory according to the invention. 

p- Semiconductor substrate (1) 

Field oxide (2) 

Cover oxide (3) 

Source/ drain region (5) 

Interlayer insulations (6, 11) 

Trench (7) 

Dielectric gate buffer film (8a) 
Ferroelectric gate film (9a) 
Gate electrode (10a) 
Source/drain electrode (12) 
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Abstract (Basic) : EP 969506 A2 
Abstract (Basic) : 

NOVELTY - A semiconductor element (17) and a capacitor (28) 
are electrically connected to each other via a plug (21) within the 
contact hole (19a) . The plug (21) consists of a conductive film 
containing a platinum group element. 

DETAILED DESCRIPTION - A semiconductor device comprises: a 
substrate (11) formed with a semiconductor element (17); an 
insulating film (19) formed on the substrate (11), the 
insulating film (19) having a connection hole (19a) and 
covering the semiconductor element (17); an underlying conductive film 
(20) formed in at least a lower part of the connection hole (19a) and 
electrically connected to the semiconductor element (17); and a 
conductive film (21) formed in an upper part of the connection hole 
(19a) and containing a platinum group element. 

INDEPENDENT CLAIMS are also included for the following: (a) a 
semiconductor device comprising: a substrate formed with a 
semiconductor element; an insulating film formed on 
the substrate, the insulating film having a connection hole 
and covering the semiconductor element; a conductive film formed in an 
upper part of the connection hole and containing a platinum group 
element; and a barrier layer formed in a lower part of connection hole. 
The barrier layer has conductivity, is electrically connected to the 
semiconductor element and prevents a constituent element of the 
conductive film from being diffused into the substrate; (b) methods of 
manufacturing semiconductor devices. 

USE - Semiconductor memory devices e.g., DRAM (dynamic random 
access memory) capacitors. If the dielectric film is 
made of a ferroelectric, a nonvolatile memory device can be 
implemented . 

ADVANTAGE - Excellent electric connection is maintained among the 
underlying conductive film, conductive film and the semiconductor 
element, which improves the reliability of the device. If a transistor 
is used as the semiconductor element, a semiconductor memory device 
having excellent conduction between transistor and capacitor can 
be implemented. Since the upper end of the conductive film as the plug 
is used as the lower electrode of the capacitor without any 
alteration, the step of forming the lower electrode of the 
capacitor can be omitted and the size of the capacitor 
formed is reduced. 

DESCRIPTION OF DRAWING (S) - The diagram illustrates a cross 
sectional view of the semiconductor memory device. 

Substrate (11) 

Isolation film (12) 

Gate insulating film (13) 

Gate electrode (14) 

Drain region (15) 

Source region (16) 

Transistor (17) 



Bit line (18) 
Insulating film (19) 

Contact hole (19a) 

Underlying conductive film (20) 

Plug (21) 

Capacitor (28) 

Lower electrode (25) 

Insulating film (2 6) 

Upper electrode (27) 
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Abstract (Basic) : US 5929478 A 

Abstract (Basic) : 

NOVELTY - Major portion of a semiconductor layer (22) with preset 
concentration, formed on a substrate (21), faces away from an interface 
(24) formed between the layer and the substrate. Source and 
drain regions (41,42) are formed in wells (27) to define 
channel region (51) . A conductive layer (36) is laid over 
dielectric layers (34,35) formed over the wells, to form 
gate of the FET . 

DETAILED DESCRIPTION - The single level gate NVM device (2 0) 
includes a floating gate FET (11) and a capacitor 

(12) fabricated in two P-wells (27,28) formed in an N-epitaxial layer 
(22) on a P-substrate (21). P+ sinkers (29,31) and N-type buried layers 
(25,26) provide isolation between the two P-wells. The NVM device is 
programmed or erased by biasing the FET and the capacitor to move 
charge carriers onto or away from a conductive layer (36) which serves 
as a floating gate (14) of the FET. Data is read from the 
NVM device by sensing a current flowing in the FET while applying a 
reading voltage to the capacitor, 

USE - For use in high density integrated circuits. 

ADVANTAGE - Simple and cost effective nonvolatile 
memory is achieved by providing easy fabrication involving 
different dopant concentration. 

DESCRIPTION OF DRAWING (S) - The figure depicts the cross-sectional 
view of single level gate NVM. 

Semiconductor substrate (21) 



Semiconductor layer (22) 
Interface (24) 
Wells (27) 

P-type sinkers (29,31) 

Dielectric layers (34,35) 

Conductive layer (36) 

Source and drain regions (41,42) 

Channel region (51) 
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Abstract (Basic) : DE 19822523 A 

A non-volatile semiconductor memory cell 
has (a) a common second conductivity type source region 
(32a) located between and spaced from first and second, second 
conductivity type drain regions in a first direction within 
a first conductivity type semiconductor substrate (31); (b) 
an insulating island (40b) provided on an insulating film 
(38a, 39) on the substrate in a zone above and at the second 
drain region side of the common source region; 



(c) a first floating gate (35a) located on the 

insulating film at the first drain region side 

of the common source region and contiguous with the 

insulating island; (d) a second floating gate on the first 

floating gate and on the insulating island; (e) a 

dielectric film (36) on the exposed surfaces of the first 

and second floating gates; and (f) a control 

gate (37) in a second direction on the dielectric 

film on the second floating gate. Also claimed are a 

similar non-volatile semiconductor memory cell 

with a single floating gate^ non-volatile 

semiconductor components having matrices of such memory cells and 
processes for producing these components. 

USE - Especially as a contact-free, non-volatile MOS 
memory cell . 

ADVANTAGE - The cell design allows high capacitive 
coupling between the floating gate(s) and the 
control gate. 
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Abstract (Basic) : WO 9415363 A 

The non-volatile memory cell (2) includes a 
floating gate (16) with a segment between two control 
gates (12,14) and another segment over part of the channel. 
Addressing of the memory cell (2) for programming, de-programming and 
reading involves the simultaneous energisation of both the 
control gates. The energisation of one but not both 
control gates cannot activate the memory cell . 

A memory cell array comprises the memory cells arranged in a matrix 
format. Addressing of each of the cells in the array is simply the 
simultaneous energisation of a pair of control gates 
perpendicularly criss-crossing the underlying memory cell. 

ADVANTAGE - Rapid random addressing, 

Dwg.2/39 

Abstract (Equivalent) : US 5723888 A 

The non-volatile memory cell (2) includes a 
floating gate (16) with a segment between two control 
gates (12,14) and another segment over part of the channel. 
Addressing of the memory cell (2) for programming, de-programming and 
reading involves the simultaneous energisation of both the 
control gates. The energisation of one but not both 
control gates cannot activate the memory cell. 

A memory cell array comprises the memory cells arranged in a matrix 
format. Addressing of each of the cells in the array is simply the 
simultaneous energisation of a pair of control gates 
perpendicularly criss-crossing the underlying memory cell. 

ADVANTAGE - Rapid random addressing. 

Dwg. 8/8 

US 5394357 A 

The non-volatile memory cell comprises a 
semiconductor substrate of a first conductivity type. A 
source is formed in the semiconductor siabstrate. A drain is 
formed in the semiconductor substrate and spaced from the 
source. A diffusion region of a second conductivity type is 
formed in the semiconductor substrate and between the 
source and the drain. Channels are formed between the diffusion 
region and the drain, and between the diffusion 
region and the source. 

A first control gate is dielectrically disposed 
atop the diffusion region. A floating gate is 
dielectrically disposed atop the first control gate 
and the channels. A second control gate is 
dielectrically disposed atop the floating gate. 

USE/ADVANTAGE - For large scale integration applications in which 
memory cells are arranged in NAND structure. Memory cell can only be 
addressed for programming or deprogramming by simultaneous energisation 
of two control gates. With this unique feature, any memory 
cell in memory array can be randomly accessed. Moreover, two 
control gates associated with each of floating 
gate also increase coupling capacitances, thereby 
speeding up operations. 

Dwg. 3b/ 7 



38/3, AB/9 (Item 9 from file: 350) 

DIALOG (R) File 350:Derwent WPIX 



(c) 2004 Thomson Derwent. All rts . reserv. 

008820513 

WPI Acc No: 1991-324526/199144 
XRAM Acc No: C91-140181 
XRPX Acc No: N91-248827 

Floating gate transistor mfr. - provides IC capacitor 

for ADC and memory devices, and uses low-temp, processing and one level 

of polysilicon 
Patent Assignee: TEXAS INSTR INC (TEXI ) 
Inventor: PATERSON J L 

Number of Countries: 008 Number of Patents: 007 
Patent Family: 



Patent No 


Kind 


Date 


Applicat No 


Kind 


Date 


Week 


US 


5057447 


A 


19911015 


US 


90549862 


A 


19900709 


199144 B 


EP 


466016 


A 


19920115 


EP 


91111041 


A 


19910703 


199203 


JP 


4233279 


A 


19920821 


JP 


91166862 


A 


19910708 


199240 


EP 


466016 


A3 


19930915 


EP 


91111041 


A 


19910703 


199509 


EP 


466016 


Bl 


19961127 


EP 


91111041 


A 


19910703 


199701 


DE 


69123295 


E 


19970109 


DE 


623295 


A 


19910703 


199707 










EP 


91111041 


A 


19910703 




KR 


208846 


Bl 


19990715 


KR 


9111533 


A 


19910708 


200066 



Priority Applications (No Type Date) : US 90549862 A 19900709 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 466016 A 

Designated States (Regional) : DE FR GB IT NL 
JP 4233279 A 9 HOlL-029/788 

EP 466016 Bl E 17 HOlL-029/788 

Designated States (Regional): DE FR GB IT NL 
DE 69123295 E HOlL-029/788 Based on patent EP 466016 

KR 208846 Bl HOlL-027/04 

Abstract (Basic) : US 5057447 A 

A silicide/nitride method for making a floa'ting-gate 
transistor at a semiconductor body surface comprising 
forming a field dielectric structure to define an uncovered moat 
region in which source and drain diffusions are formed, 
forming a poly- Si floating gate (10) having a 
capacitor bottom plate over the field dielectric and a 
gate between source and drain. An overall multilevel 
dielectric layer (16) is formed, part of which is removed 
to expose part of the capacitor plate, and a silicide film (14) 
formed on this bottom plate. A capacitor dielectric is 
formed (20,22) and partly removed to expose the moat region, and a 
patterned metal layer (24,30) formed to give a capacitor top 
plate and to contact source and/or drain. 

USE/ADVANTAGE - A method of making a floating gate 
transistor (claimed) is provided which is useful in high-density 
Analog-to-digital converters (ADC) and non-volatile 
memory circuits. The IC capacitor has a silicided poly-Si 
bottom plate and requires only low-temp, processing, only one level of 
poly-Si and has a low voltage coefft. of capacitance. (12pp 
Dwg.No. 2/3) 

Abstract (Equivalent) : EP 466016 B 

A floating-gate transistor formed at a surface of 
a semiconductor body (4), comprising a source diffusion (42), a 
drain diffusion (40), and a floating-gate (10), comprising 
polycrystalline silicon, wherein a field dielectric (8) is 
provided at said surface of the semiconductor body (4) to 



define a moat region not covered by said field dielectric (8), 
wherein said source diffusion (42) is provided at a first portion of 
said moat region, wherein said drain diffusion (40) is 
provided at a second portion of said moat region, wherein said 
floating-gate (10) has a capacitor bottom plate 
section disposed over said field dielectric (8) and has a gate 
portion extending off of said field dielectric (8) and disposed 
between said source and drain diffusions (40, 42), wherein a multilevel 
dielectric (16) is disposed over said semiconductor body 
surface away from said capacitor bottom plate section, 
wherein a silicide film (14) is disposed on only a portion of a top 
surface of said capacitor bottom plate section (10), wherein a 
capacitor dielectric layer (20, 22) is disposed over 
and in contact with said silicide film (14) at said 
capacitor bottom plate section and is disposed over said 
multilevel dielectric (16) away from said capacitor bottom 
plate section, and wherein a patterned conductor layer (24, 30), 
comprising a metal layer, has a first portion, comprising a metal 
layer, has a first portion, comprising a control gate 
disposed over and in contact with said capacitor dielectric 
layer (20, 22) at said capacitor dielectric 
layer (20, 22) at said capacitor bottom plate section, and 
a second portion disposed over and in contact with at least one of said 
source diffusion (42) and said drain diffusion (40) , 
(Dwg.1/4 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a manufacturing method of a semiconductor 
device for obtaining a satisfactory semiconductor device that prevents the 
generation of abnormality in the shape of the gate electrode of 
a non-volatile semiconductor device by an etching 

process, and prevents the scrape of the surface of the high-concentration 
source and drain regions of the non-volatile 

semiconductor storage . 

SOLUTION: The manufacturing method of the semiconductor device comprises a 
first process for forming a non-volatile semiconductor 

storage that has a first gate consisting of a tunnel 
insulating film, a stray gate electrode, a capacity 

insulating film, and a control gate 
electrode in a first region on a semiconductor substrate, 

and a second process for forming a semiconductor storage that has a second 
gate consisting of the gate insulating film and gate 
electrode in a second region on the semiconductor 
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siobstrate . In this case, when the second gate is subjected to 
patterning, the surface of the first gate is coated with a 
protection film that cannot be etched by an etching material 
used for the patterning of the second gate. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To enable the cost reduction per memory 
capacity by providing nonvolatile memory cells between 

bit lines and source lines and conductive gates via an oxide film on the 
source lines to reduce the area per bit. 

SOLUTION: P-type well regions 11 are formed on an n-type 

semiconductor siobstrate 10, and an NAND cell composed of eight 

memory cells is disposed on the p-type well region 11. Each memory cell 

constitutes a laminate structure of a floating gate 15, a 

second gate insulation film 16 and control 

gate 17 through a first insulation film (tunnel 

oxide film ) 14, adjacent cells of the series arranged memory cells 
commonly have an n-type diffused layer as source-drains, the control 
gate 17 functions as a common word line in the row direction, and a 
drain side selective gate 18D is. disposed at one end of the NAND cell via 
an n-type diffused layer. At the other end a source region 13T 
exists, and a conductive gate 22 is disposed on the source 
region 13T. 



COPYRIGHT: (C) 1999, JPO 



38/3,AB/12 (Item 3 from file: 347) 

DIALOG (R) File 347: JAPIO 
(c) 2004 JPO & JAPIO. All rts. reserv. 



04175380 

NON-VOLATILE SEMICONDUCTOR MEMORY CELL 



PUB. NO. : 

PUBLISHED: 
INVENTOR (s) : 
APPLICANT (s) 

APPL. NO. : 

FILED: 

JOURNAL: 



05-167080 [JP 5167080 A] 
July 02, 1993 (19930702) 
KAWASHIMA HIROMI 

FUJITSU LTD [000522] (A Japanese Company or Corporation), JP 

(Japan) 

03-331039 [JP 91331039] 
December 16, 1991 (19911216) 

Section: E, Section No. 1448, Vol, 17, No. 570, Pg. 12, 



October 15, 1993 (19931015) 



ABSTRACT 

PURPOSE: To provide a non-volatile semiconductor 

memory cell of a structure suitable for large capacity memories 

by reducing a required area per cell by disposing vertically a memory 

transistor and a selection transistor. 

CONSTITUTION: A source region 11 and a drain region 
12 are formed in a semiconductor substrate, and a 

floating gate 14 is disposed above the drain region 
through a tunnel insulating film. A first control 

gate 16 is further disposed above the floating gate 14 

through an insulating film, and a silicon 18 is disposed above 

the floating gate 16 through an insulating film, in 

which silicon 18 a band-shaped part 19 is formed. Further, a one 
conductivity type impurity is introduced into a region which traverses the 
band-shaped part with a predetermined fine width, and an another 
conductivity type impurity is introduced into two regions in contact with 
the traversing region. A second control gate 21 is disposed 
through an insulating film on the upper portions of the 
traversing region into which the one conductivity type impurity is 
introduced and of the two regions into which the another conductivity type 
impurity is introduced. Further, one of the two regions is electrically 
connected with the drain region. 
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ABSTRACT 

PURPOSE: To manufacture a semiconductor memory having a high film quality 
and high reliability of tunnel insulating film itself 

having an approximately constant current value by suppressing the 
temperature of a heat treatment process after the formation of a gate 

insulating film at a specific value or below and suppressing a 
gate threshold- voltage rise due to a MOSFET electron trap. 

CONSTITUTION: Channel injection write is executed to a poly Si 

electrode formed as a floating 5 through a gate 

insulating film 2 on a channel region. A tunnel is erased from 

the gate 5 by utilizing the tunnel currents of the thin gate 

insulating film 2 in approximately 100 angstroms shaped onto a 

tunnel drain region 3 in the region 3 formed to the 

surface section of a semiconductor substrate 1, thus 

manufacture a semiconductor non-volatile memory. An 

oxide film deposited through the high-temperature chemical vapor growth 



1 



method of SiHCl(sub 2) and N(sub 2)0 at a high-treatment process 
temperature of 800 deg.C or more after the formation of the 
insulating film 2 is used as a capacitor oxide film 

on the gate 6 at that time, thus inhibiting a heat treatment process after 
the formation of the gate insulating film at 950 deg.C or 
less, then acquiring the memory having high film quality of a tunnel 
insulating film in approximately 100 angstroms . 
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Abstract (Basic) : US 20040007734 Al 
Abstract (Basic) : 

NOVELTY - A nonvolatile semiconductor memory 
device including a memory cell, comprises: 

(a) a semiconductor substrate (1) ; 

(b) a semiconductor layer, located above the semiconductor 
substrate, including a source region (4), a channel 

region and a drain region (5) of the memory cell; and 

(c) a lower insulator film (2) located between the 
semiconductor substrate and the semiconductor layer. 

USE - Nonvolatile semiconductor memory device 
including memory cell. 

ADVANTAGE - The device is capable of storing information of four 
bits in one memory cell. It is also capable of ensuring a desired 
threshold voltage distribution margin between an erased state and a 
written state of memory cell. 

DESCRIPTION OF DRAWING (S) - The figure is a section of a 
memory cell of a nonvolatile semiconductor 
memory device. 

Semiconductor substrate (1) 

Insulator film (2) 

Source region ( 4 ) 

Drain region (5) 

Gate electrode (7) 
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Abstract (Basic) : US 20020018364 Al 
Abstract (Basic) : 

NOVELTY - A non-volatile semiconductor 

memory device consists of a semiconductor substrate, 

a control gate, a control gate insulating 

layer, a first insulating layer, a drain 

region, a source region, a second insulating 

layer, and a floating gate, 

DETAILED DESCRIPTION - A non-volatile 

semiconductor memory device includes : 

(a) a semiconductor substrate including a device active 
area and a device isolation area (700) ; 

(b) a control gate (62) formed on the device active 

area, and dividing the device active area into a first region and a 
second region; 

(c) a control gate insulating layer formed 
between the substrate and the control gate; 

(d) a first insulating layer covering a top surface and 
a side of the control gate; 

(e) a drain region (67) formed in the first region of 
the substrate; 

(f) a source region (72) formed in the second region of 
the substrate, and separated from the control gate; 

(g) a second insulating layer formed on the second 
region between the source region and the 

control gate, and formed on a portion of a surface of the 
first region adjacent the first insulating layer and over 
the drain region; and 

(h) a floating gate (69) covering the second and first 



insulating layers. 

INDEPENDENT CLAIMS are also included for: 

(A) a method of fabricating the non-volatile 
semiconductor memory device, comprises: 

(i) forming a control gate on a portion of a memory 
cell area of a semiconductor substrate, in which the memory 

cell area, which is divided into a first region and a second region by 
the control gate, is defined by a device isolation layer; 

(ii) providing a control gate insulating 
layer between the control gate and the 
semiconductor sxabstrate; forming a first insulating 
layer on an exposed surface of the control gate; 

(iii) forming a drain region in the first region; 

(iv) forming a third insulating layer covering portions 
of the second region and the drain region, in which 

the third insulating layer is extended from the first 
insulating layer; 

(v) forming a floating gate on the third 
insulating layer and on an exposed surface of the first 
insulating layer; and 

(vi) forming a source region in the second region, in 
which the floating gate does not overlap the source 
region; and 

(B) a method of preventing disturbance of a non- 
volatile semiconductor memory, comprises: 

(1) providing a non-volatile semiconductor 

memory device including memory cells each of which includes a 
control gate, a drain junction, a source junction, a 
floating gate, a word line, and a bit line; 

(2) generating a first electric charge of a first parasitic 
capacitance from an applied control gate voltage and 

a floating gate voltage as a function of the first 

parasitic capacitance with respect to the difference between the 

control gate voltage and the floating gate 

voltage; 

(3) generating a third electric charge of a third parasitic 
capacitance from a source voltage at the source junction and the 
induced floating gate voltage as a function of the third 
parasitic capacitance with respect to the difference between the 
source voltage and the floating gate voltage; 

(4) generating a fourth electric charge of a fourth parasitic 
capacitance from a bulk substrate voltage and the induced 
floating gate voltage as a function of the fourth parasitic 
capacitance with respect to the difference between the bulk 
substrate voltage and the floating gate voltage; 

(5) generating a second electric charge of a second parasitic 
capacitance from a drain voltage at the drain junction and the 
induced floating gate voltage as a function of the second 
parasitic capacitance with respect to the difference between the 
drain voltage and the floating gate voltage; 

(6) selecting one of the control gate voltage and the 

drain voltage to reduce disturbance at the word line and the bit line 
where the floating gate voltage is determined by the 
capacitance of the of the first and second parasitic 
capacitors, the control gate voltage, the drain 
voltage, and the total parasitic capacitance; and 

(7) programming the non-volatile semiconductor 

memory by F-N tunneling or erasing by discharging electrons. 

USE - Used as a non- volatile semiconductor 
memory device. 



ADVANTAGE - The method prevents programming disturbance and enables 
programming operated by a byte unit by achieving a programming and an 
erasing of a memory device through a F-N tunneling. 

DESCRIPTION OF DRAWING (S) - The figure shows a layout of an 
electrically erasable and programmable read only memory device in the 
inventive semiconductor device - 

Control gate (62) 

Drain region (67) 

Floating gate (69) 

Source region (72) 

Device isolation area (700) 

pp; 16 DwgNo 2B/5 



43/3, AB/3 (Item 3 from file: 350) 

DIALOG (R) File 350:Derwent WPIX 
(c) 2004 Thomson Derwent. All rts . reserv. 

013790947 

WPI Acc No: 2001-275158/200129 
XRAM Acc No: COl-083593 
XRPX Acc No: NOl-196686 

Non-volatile memory comprising ferroelectric transistor 

and ferroelectric capacitor 
Patent Assignee: ROHM CO LTD (ROHL ) 
Inventor: NAKAMURA T 

Number of Countries: 029 Number of Patents: 005 
Patent Family: 



Patent No 


Kind 


Date 


Applicat No 


Kind 


Date 


Week 


EP 


1089341 


A2 


20010404 


EP 


2000121187 


A 


20000929 


200129 


JP 


2001102465 


A 


20010413 


JP 


99280237 


A 


19990930 


200138 


US 


6285577 


Bl 


20010904 


US 


2000671599 


A 


20000928 


200154 


KR 


2001030545 


A 


20010416 


KR 


200057409 


A 


20000929 


200163 


TW 


480490 


A 


20020321 


TW 


2000120344 


A 


20000930 


200308 



Priority Applications (No Type Date) : JP 99280237 A 19990930 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 1089341 A2 E 10 HOlL-027/115 

Designated States (Regional) : AL AT BE CH CY DE DK ES FI FR GB GR IE IT 

LI LT LU LV MC MK NL PT RO SE SI 
JP 2001102465 A 6 HOlL-021/8247 

US 6285577 81 GllC-011/22 
KR 2001030545 A HOlL-027/115 
TW 480490 A GllC-014/00 

Abstract (Basic) : EP 1089341 A2 
Abstract (Basic) : 

NOVELTY - The transistor includes a gate electrode 

stacked through a 1st ferroelectric layer (6) on the surface of a 

semiconductor s\ibstrate (1) between source and 

drain regions (2,3). The capacitor includes two 

electrodes (16,18) sandwiching a ferroelectric layer 917). The 1st 
electrode is connected to one of the source and drain 
regions . 

DETAILED DESCRIPTION - A potential difference is generated between 
the gate electrode and the semiconductor 

siabstrate to invert the polarization of the 1st ferroelectric 

layer. A 2nd potential difference is generated between the 1st and 2nd 

electrode to invert the polarization of the 2nd ferroelectric layer so 



1 



that write and read of multilevel values are executed. 

An INDEPENDENT CLAIM is included for a non-volatile 
memory similar to the above where the gate electrode 
acts as the capacitor. The voltages applied to the 
electrodes are independently controlled. 

USE - Composite non-volatile memories. 

ADVANTAGE - Executes read and write of multilevel information. 
DESCRIPTION OF DRAWING (S) - The diagram shows a non- 
volatile memory as described above. 

Substrate (1) 

Source/drain regions (2,3) 
Gate insulating film (4) 
Floating gate (5) 

Ferroelectric layer (6) 

PZT control gate (7) 

1st electrode (16) 

PZT ferroelectric layer (17) 

2nd electrode (18) 

Interlayer insulating film (19,20) 
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Abstract (Basic) : JP 9321237 A 

A new non-volatile semiconductor memory 
consists of a matrix of memory cell arrays. The memory cell consists of 
a MOS transistor (Q) and a capacitor (C) which are connected in 
series. The memory is equipped with word lines (WL) bonded to the 
gate electrode of each MOS transistor, plate lines (PL) 
bonded to the plate electrode of each capacitors, bit lines (BL) 
bonded commonly to the source and drain regions of 
the MOS transistors. The capacitor is made of a ferroelectric 
film sandwiched between electrodes. The ferroelectric film is made of a 
Pb-contg. perovskite cpd. contg. Ho, Co, Cr, Dy, W, Y, V, Sm, or Gd or 
a Bi-contg. layered cpd. contg. Ho, Co, Cr, Dy, W, Y, V, Sm, or Gd. A 
new non-volatile semiconductor memory is also 
claimed and consists of a semiconductor substrate, 
source and drain regions formed on the surface of the 
substrate, a gate insulator film formed on the 



source and drain regions, the first electrode 

formed on the gate insulator film, a ferroelectric 

film formed on the first electrode, and the second electrode 

formed on the ferroelectric film. A new capacitor 

consisting of a ferroelectric film which is formed between the first 
and second electrodes is also claimed, which memorises data by 
reversing its polarity. The prodn. of the capacitor is also 
claimed, which comprises the steps: (a) the first electrode is formed; 
(b) the ferroelectric film is formed at 0-200 deg. C, then the film is 
crystallised by heating; (c) the second electrode is formed. 

USE -. For memories of RFID (radio frequency identification) cards, 
notebook computers, or PDA's (personal data assistant). 

ADVANTAGE - The non-volatile memory has a higher 
reliability. It is produced with a higher yield. 

Dwg. 1/14 
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Non-volatile semiconductor memory - stores data 

by amplifying change in charge stored in floating gate by 

proportionally increasing channel level 

Patent Assignee: SHARP KK (SHAF ) 

Inventor: ITOH N 

Number of Countries: 002 Number of Patents: 002 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 7273228 A 19951020 JP 9457157 A 19940328 199601 B 
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Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 

JP 7273228 A 8 HOlL-021/8247 

US 5526308 A 16 GllC-013/00 

Abstract (Basic) : JP 7273228 A 

The non-volatile semiconductor memory has a 
floating gate (FG) formed through an insulation 
film on a semiconductor substrate. The film couple is 
a floating gate to a control gate (CG) 
capacitively on the substrate. Under the floating 
gate, impurity diffusion region of opposite conductivity type is 
connected on the substrate. The memory cell which is arranged in matrix 
form has a data line connected to this region. 

A control voltage is applied to a control gate for 
read-out in order to raise the floating gate potential. Any 
change in charge stored in floating gate channel causes 
bigger change in capacitance of the FG channels and the 

substrate. This results in difference of potential of the data line and 
thus generating voltage internally and a read-out is performed. 

ADVANTAGE - Eliminates need for source diffusion region 
. Reduces chip area. Eliminates need for write-in data associated with 
read-out. Avoids incorrect read-out. 

Dwg. 1/13 



I 



Abstract (Equivalent): US 5526308 A 

A nonvolatile semiconductor memory device, 
comprising: 

a semiconductor soobstrate; 

an insulation layer located on the semiconductor 
substrate; 

a plurality of memory cells arranged on the semiconductor 
substrate in a matrix with the insulation layer 
therebetween, the memory cells each including a floating 
gate located on the semiconductor substrate with the 
insulation layer therebetween, a control gate 
for forming a capacitance with the floating gate with 
the insulation layer interposed therebetween, an impurity 
diffusion region located in the semiconductor s\ibstrate and 
having an opposite conductivity to that of the semiconductor 
substrate, and a bit line connected to the impurity diffusion 
region; 

application means for applying a control voltage for reading data 
from the memory cell to the control gate; and 

determination means for determining data to be read from a 
plurality of sets of data and outputting the data, wherein 

the determination means determines the data to be read, based on 
the difference in voltages on the bit line, the difference in the 
voltages on the bit line which voltage is caused by the difference in 
the capacitances between the floating gate and the 
semiconductor substrate, the difference in the 

capacitance being caused by the difference in charge levels in 
the floating gate when the control voltage is applied 
to the control gate. 
Dwg . 4 
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Mfr. of non-volatile semiconductor memory - by 

forming polysilicon layer as source of solid phase diffusion and used as 

source line or bit line of low resistance 
Patent Assignee: NKK CORP (NIKN ) 
Number of Countries: 001 Number of Patents: 001 

Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 7106443 A 19950421 JP 93245331 A 19930930 199525 B 

Priority Applications (No Type Date) : JP 93245331 A 19930930 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 7106443 A 8 HOlL-02 1/8247 

Abstract (Basic) : JP 7106443 A 

The manufacturing method involves formation of polysilicon layers 
(15a, 15b) containing an impurity, on a semiconductor 
substrate (10) . This polysilicon layer is used as the source of 
phase diffusion for forming the source and drain diffusion layers (17S^ 
17D) respectively. 



A heat oxide film (18) is formed at the polysilicon layer. At the 
same time, a tunnel oxide film (18D) is formed between the 
frame and drain diffusion regions. A floating 
gate (19) is formed to cover both the heat oxide film and 
the tunnel oxide film. 

ADVANTAGE - Provides high speed operation. Inhibits necessity to 
make two layers of floating gate. Enlarges floating 
gate and capacitance between control gates and 

sets up coupling ratio. Inhibits self alignment of source and drain 
diffusion layer formation. Obtains good electrical property as memory 
transistor. Inhibits poor contact and characteristics deterioration. 
Reduces leak current between polysilicon layer and floating 
gate . 

Dwg.1/7 
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Non-volatile semiconductor memory device - has 

ring-shaped channel region formed on semiconductor substrate 

surface, sepg. inner drain region from outer 

source region 
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Cont of application US 94189970 
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Based on patent EP 609829 



Abstract (Basic) : EP 609829 A 

Non-volatile semiconductor memory cell 
comprises a semiconductor substrate of a first conductivity 



type; a ring-shaped channel region of the first conductivity type 
formed on the top surface of the substrate; a drain region 
of a second conductivity type formed in a zone surrounded by the 
ring-shaped channel region; a source region of the 

second conductivity type formed outside the ring-shaped channel region; 
a first gate insulation layer formed on the top 

surface of the substrate covering the boundary between the ring-shaped 

channel region and the drain region; a ring-shaped 

floating gate electrode formed on the first 

insulation layer; a second gate insulation 

layer formed on the ring-shaped floating gate 

electrode; a control gate electrode which is 

capacitive- coupled with the ring-shaped floating gate 

electrode via the second gate insulation layer, 

and is electrically insulated from the substrate. 

USE/ADVANTAGE - For fabrication of a non-volatile 
memory device. Electrical isolation between adjacent memory cell 
transistors is secured and the cells can be made extremely small and 
packaged in a high degree of integration; increased reading rate, and 
reduced deletion time. 

lA, lB/11 

Abstract (Equivalent) : EP 609829 B 

Non- volatile semiconductor memory cell 
comprises a semiconductor substrate of a first conductivity 
type; a ring-shaped channel region of the first conductivity type 
formed on the top surface of the substrate; a drain region 
of a second conductivity type formed in a zone surrounded by the 
ring-shaped channel region; a source region of the 

second conductivity type formed outside the ring-shaped channel region; 
a first gate insulation layer formed on the top 

surface of the substrate covering the boundary between the ring-shaped 

channel region and the drain region; a ring-shaped 

floating gate electrode formed on the first 

insulation layer; a second gate insulation 

layer formed on the ring-shaped floating gate 

electrode; a control gate electrode which is 

capacitive-coupled with the ring-shaped floating gate 

electrode via the second gate insulation layer, 

and is electrically insulated from the substrate. 

USE/ADVANTAGE - For fabrication of a non-volatile 
memory device. Electrical isolation between adjacent memory cell 
transistors is secured and the cells can be made extremely small and 
packaged in a high degree of integration; increased reading rate, and 
reduced deletion time, 

Dwg.la/11 
Abstract (Equivalent) : US 5510639 A 

A non-volatile semiconductor memory cell 
comprising: a semiconductor substrate of a first conductive 
type, the semiconductor soabstrate having a top surface; a 
ring-shaped channel region of the first conductive type embedded in the 
top surface of the semiconductor siobstrate; a 
drain region of a second conductive type formed in a zone 
surrounded by the ring-shaped channel region and embedded in the top 
surface of the semiconductor substrate; a 

source region of the second conductive type formed outside 

the ring-shaped channel region and embedded in the top surface of 

the semiconductor svibstrate; a first gate 

insulation layer formed on the top surface of the 

semiconductor substrate in such a manner as to cover the 

boundary between the ring-shaped channel region and the 



drain region; a ring-shaped floating gate 

electrode formed from a conductive material on the first gate 
insulation layer; a second gate insulation 
layer formed on the ring-shaped floating gate 
electrode; and a control gate electrode which 
is capacitive-coupled with the ring-shaped floating 
gate electrode via the second gate insulation 
layer, and is electrically insulated from the 
semiconductor sxobstrate. 
Dwg. lb/ 11 
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Non- volatile semiconductor memory circuit - has 

substrate with drain and control gate of N-type conductivity 

and P-type emitter formed in surface with contact hole 
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Patent No Kind Lan Pg Main IPC Filing Notes 
EP 463623 A 
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US 5350938 A 12 HOlL-029/68 
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Abstract (Basic) : EP 463623 A 

The memory cell includes a substrate (11) having an N type region 
(13) and a N type drain region (14) with a control 
gate (19) . A P type emitter region (20) is formed in the surface 
region of the drain region (14) and an 
insulating film (21) overlies the source region 
, the drain region, emitter region and the 
control gate . 

A contact hole (22) is formed in the insulating film 
so that the surface region of the emitter is exposed with an emitter 
electrode formed in the hole to constitute a PNP vertical bipolar 
transistor . 

ADVANTAGE - Current driving capacity is improved for high 
speed. (13pp Dwg, No. 1) 



Abstract (Equivalent) : EP 463623 B 

A nonvolatile semiconductor memory device 

comprising: (1) a MOS transistor, comprising: (a) a semiconductor body 
(11) of a first conductivity type having a major surface and having 
first and second spaced regions (13, 14) containing an impurity of a 
second conductivity type opposite to said first conductivity type and 
having a surface; (b) a first insulating layer (16) on said 
major surface of said semiconductor body and extending at 
least between said first and second spaced regions; (c) a 
floating gate (17) on said first insulating layer; 
(d) a second insulating layer (18) on said-floating 
gate; and (e) a control gate (19) on said second 
insulating layer; and (II) a bipolar transistor, 

comprising: (a) an emitter region (24,25;25) of the first conductivity 
type, said emitter region being formed in a contact hole (22) etched in 
an insulating film (21) overlying said second spaced region 
(14), and on said surface of said second spaced region (14) and in 
contact therewith, said second spaced region comprising a base of said 
bipolar transistor, and said semiconductor body comprising a collector 
of said bipolar transistor; and (b) a collector contact region (12) 
comprising a buried region of the first conductivity type within said 
semiconductor body and spaced from said major surface thereof. 
Dwg. 1/10 

Abstract (Equivalent) : US 5350938 A 

The memory cell transistor includes a semiconductor 
siibstrate, a N-type source region, a N-type 
drain region, a control gate and a P+-type 

emitter region, which is formed in the surface region of the 
drain region. An insulating film overlies the 
source region, the drain region, the emitter 
region, and the control gate. 

A contact hole is formed in the insulating film so that 
the surface of the emitter region is exposed. An emitter electrode is 
formed in and around the contact hole. A PNP vertical bipolar 
transistor is constituted by the semiconductor substrate 
serving as a collector region, a P+-type buried layer serving as a 
collector contact, and the drain region serving as a base 
region . 

ADVANTAGE - Data can be read out at high speed. 
Dwg. 9/10 
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Ferro-electric material for semiconductor memory - uses ferro-electric 
film sandwiched between diffuse layer and metal electrode 
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Abstract (Basic) : EP 389762 A 

The memory is formed by producing a ferroelectric substance film 
(107) formed on a diffused layer (103) which serves as a source or 
drain. An upper electrode (108) consists mainly of metal and the 
ferroelectric substance film is connected to the high-concentration 
diffused layer (103) at a contact hole (109). 

A refactory metal silicide lower electrode may be formed on the 
high-concentration diffuse layer as a base for the ferroelectric film. 

ADVANTAGE - Reduces number of manufacturing stages needed to form 
a non -volatile memory cell. (17pp Dwg.No.3/11) 
Abstract (Equivalent) : EP 389762 B 

A semiconductor device comprising: a semiconductor 
substrate (101, 701), a high-concentration diffusion layer 
(103,703) formed on the substrate and being part of an active 
semiconductor element such as a MOS transistor, a ferroelectric 
substance film (107,708) sandwiched between an upper and a lower 
electrode (108, 709, 111, 114, 802, 1002), the lower electrode (111, 
114, 802, 1002) being composed mainly of a metal and connected to the 
diffusion layer (103,703), characterized in that the lower electrode 
(111, 114, 1002) is formed on the diffusion layer (103,703) at an 
exposed contact portion thereof, the contact area between the 
ferroelectric substance film (107,708) and said lower electrode (111, 
114, 1002) being smaller than that between said ferroelectric substance 
film (107, 708) and the upper electrode (108,709). 

Dwg. 5/11 

Abstract (Equivalent) : US 5099305 A 

The ferroelectric memory device has a semiconductor 
soabstrate having a surface and an element forming region of 
a first conductivity type said substrate being provided with an 
insulating layer formed on the surface and constituting an 
isolating region surrounding the element forming region of said 
substrate. The substrate is also provided with at least one impurity 
diffused region layer of a second conductivity type opposite to the 
first conductivity type located in the element forming region and 
extending into the substrate from the surface. An MOS transistor is 
formed in the element forming region of the substrate and includesd a 
source region of the second conductivity type, a 
drain region of the second conductivity type, a gate 
electrode having a side wall, and a body of insulating 
material on the gate electrode side wall and contacting 
said substrate surface. One of the drain region and the 
source region is constituted by the at least one diffused 
region. A ferroelectric capacitor is formed on the substrate in 
the element forming region together with the transistor and has 



capacitor electrodes and a ferroelectric film of PZT sandwiched 
between the capacitor electrodes. A portion of the diffused 
region layer is bordered, at the substrate surface, by the element 
isolating region and the body of insulating material. One of the 
capacitor electrodes has a metal layer of Pt formed directly on 
the diffused region portion. USE - As non volatile 
memory e.g. for computer system. (16pp) 
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timing circuit to ensure contents of non-selected memory cells do not 

change 

Patent Assignee: TOKYO SHIBAURA DENKI KK (TOKE ) 
Inventor: WADA M 

Number of Countries: 007 Number of Patents: 005 
Patent Family: 

Applicat No Kind Date 
EP 83304916 A 19830825 198419 B 

JP 82171381 A 19820930 

US 83527483 A 19830829 



Patent No 

EP 107290 
59060797 
4571705 
107290 
3380998 



JP 
US 
EP 
DE 



Kind 

A 
A 
A 
B 
G 



Date 

19840502 
19840406 
19860218 
19891220 
19900125 



Week 
198419 
198420 
198610 
198951 
199005 



Priority Applications (No Type Date) : JP 82171381 A 19820930 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 107290 A E 21 

Designated States (Regional) : DE FR GB IT NL 
EP 107290 B E 

Designated States (Regional) : DE FR GB IT NL 

Abstract (Basic) : EP 107290 A 

The memory device has electrically selectable, erasable and 
programmable functions and includes a matrix of memory cells each with 
a source and drain separately formed in a semiconductor 
substrate. A floating gate is formed on an 
insulating film formed on a channel region between 
the source and drain. A programme electrode opposes the 
gate and two control gates are formed in 
capacitance-coupled manner on an insulation 
film on the floating gate. Decoders are provided for 
properly selecting cells by setting a potential relation between the 
two control gates . 

A timing circuit provides a programme inhibition period ranging 
over a period including a time point at which a programme potential for 
programming the contents in the cell selected by the decoders is 
supplied to the programme electrode. The timing circuit keeps one of 
the control gates of any cell at high potential during the 
inhibition period while keeping the other control gate at 
low potential. This ensures that the contents of the cells, other than 
the selected cell, do not charge. 

8/11 

Abstract (Equivalent) : EP 107290 B 



A nonvolatile semiconductor memory device with 
electrically selectable, erasable and programmable functions 
comprising: 

a plurality of memory cells (11) arranged in a matrix array, each 
of said memory cells including a source (2) and a drain (3) separately 
formed in said 

semiconductor s\ibstrate, a floating gate 
(5) formed on an insulating film (4a) formed on a channel 
region between said source and drain, a progam 
electrode (8) opposing said floating gate with a very 
thin 

insulation film (4d) interposed therebetween, and first 
and second control gates (6,7) formed in a 
capacitance-coupled manner on an insulation 
film (4b, 4c) formed on said floating gate, said 

memory cells on each of the columns of said matrix arrayed memory cells 
having said first control gates connected to one another, 
while said memory cells on each of the rows having said second 
control gates connected to one another; and select means 
(12,13,14) for properly selecting a predetermined memory cell by 
setting a potential relation between said first and second 
control gates, characterised in that there is provided 

timing means (15) for providing a program inhibition period (T) ranging 
over a period including a time point (t2) at which a program potential 
for programming the contents in the memory cell selected by said select 
means is supplied to each program electrode, said timing means keeping 
one of said first and second control gates of any memory 
cell at high 

potential (H) during said program inhibition period, while keeping 
the other of said control gates at low potential (L) , and 
that the program potential supplied to each program electrode in said 
matrix array is set during said program inhibition period, and that 
after said program inhibition period, the select means properly select 
a predetermined memory cell to allow the programming of data in said 
memory cell. 

(13pp 

Abstract (Equivalent) : US 4571705 A 

The device has a memory cell array including a MOSFET with a 
floating gate two control gates and a program 
electrode . 

Column and row decoders are provided for selecting a specific 
memory cell as well as a program control circuit for programming data 
on the floating gate. 

A timing circuit provides operation timings of the column and row 
decoders and the program control circuit. 

The timing circuit sets up a program inhibit period ranging over 
time point at which a selected memory cell is to be erased and 
programmed . 

In the program inhibit period, one of the control gates 
of each of the memory cells is at a high potential, while the other 
control gate is at low potential, 

ADVANTAGE - Contents of memory cells other than those selected does 
not change when others are selectably erased or programmed. 

(lOpp 



43/3,AB/ll (Item 1 from file: 347) 

DIALOG (R) File 347:JAPIO 
(c) 2004 JPO & JAPIO. All rts. reserv. 



I 



07694407 

NON- VOLATILE SEMICONDUCTOR MEMORY DEVICE AND 
MANUFACTURING METHOD THEREOF 



PUB. NO.: 2003-188287 [JP 2003188287 A] 

PUBLISHED: July 04, 2003 (20030704) 
INVENTOR(s): MORI SEIICHI 

ICHIGE MASAYUKI 

TAKEUCHI YUJI 

AIDA AKIRA 
APPLICANT (s) : TOSHIBA CORP 

APPL. NO.: 2001-383894 [ JP 2001383894] 
FILED: December 18, 2001 (20011218) 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a non-volatile 

semiconductor memory device and the manufacturing method of the 

same, reduced in the affection of an interference due to a coupling 

capacity between neighbored memory cells and improved in the 

operational margin of the memory cell. 

SOLUTION: The non-volatile semiconductor memory 

device is provided with a plurality of memory cell transistors 1, having a 
gate constituted of a floating gate 3 laminated on a 
gate insulation film 2 formed in an element region 16 on 
a p-type semiconductor substrate 1 through a gate 
insulation film 4 and a control gate 5, and an 

n-type diffusion layer 6 formed on the surface of the p-type 
semiconductor substrate 1 between the gates so as to become a 
source or a drain. Further, a source side selective transistor 9 is 
arranged on the source side of the memory cell transistor 7. A conductive 
layer 11 constituted of polysilicon added with impurities, for example, is 
embedded on the memory cell transistor 7 and the source side selective 
transistor 9 through an insulation film 10. In this case, the 
source region of the source side selective transistor 9 
and the conductive layer 11 are directly connected. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To attain a high injection efficiency at a low 



voltage, related to a non-volatile semiconductor storage 
device where a hot carrier is injected into a floating gate 
electrode . 

SOLUTION: Related to a semiconductor substrate 11, an n-type 
source region 16 and an n-type drain region 17 are 
formed beside a floating gate electrode 13 and a 
control gate electrode 15 formed above it through a 
capacity insulating film 14. In the drain 

region 17, an n-type embedded drain 17a whose impurity concentration 

is lower than the drain region 17 is so formed that the end on 

the source region 16 side of the drain region 17 

extends to the source region 16 side without reaching the 

surface of semiconductor substrate 11. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a non-volatile memory 

wherein a read-out margin is large, with a reliable read-out 
characteristics . 

SOLUTION: Transistors of MFMIS structure are arrayed in matrix where a 

floating gate A, f erroelectrics layer 5, and control 

gate 6 are sequentially laminated, through a gate 

insulating film 3, on the surface of a 

semiconductor substrate 1 between a source and 

drain regions formed on the semiconductor siobstrate 

Here, the control gate is connected to a ward line, the 
source region is connected to a source line, and the 
drain region is connected to a drain line, while a floating 
line comprising a write-in gate so configured as to form a capacitor 

with the floating gate provided. The word line and the source 
line of the matrix in the same row are common-connected while the drain 
line and the floating line of the matrix in the same column are 
common-connected, with a source/drain voltage and a gate voltage allowed to 
be set independently. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a semiconductor non- 
volatile memory device and a semiconductor device, where a 
capacitive coupling can be prevented from occurring between the 
surface of a semiconductor substrate and the side of a 
gate electrode, and cells can be lessened in area. 

SOLUTION: A semiconductor non-volatile memory 

device is composed of a channel forming region formed in the active region 
of a semiconductor substrate 10, a floating gate 

formed on the channel forming region or a charge storage layer 21 such as a 

laminated insulating film, a control gate 31a 

formed on the charge storage layer 21, source/drain 

regions 11 formed inside the semiconductor substrate 10 

as connected to the channel forming region, and a plate electrode 32 which 
is fixed at a certain potential such as a ground potential and formed on 
the active region on both the sides of the control gate 31a and 
the side wall of the control gate 31 through the intermediary 
of an insulating film. 



COPYRIGHT: (C) 2001, JPO 



43/3,AB/15 (Item 5 from file: 347) 

DIALOG (R) File 347:JAPIO 
(c) 2004 JPO & JAPIO. All rts. reserv. 



06473110 

NONVOLATILE MEMORY FOR HIGH LEVEL INTEGRATION AND ITS 
MANUFACTURE 



PUB. NO. : 
PUBLISHED: 
INVENTOR (s) : 
APPLICANT (s) 
APPL. NO. : 
FILED: 
PRIORITY: 



2000-058685 [JP 2000058685 A] 
February 25, 2000 (20000225) 
CHOI JEONG-HYUK 
SAMSUNG ELECTRONICS CO LTD 
11-203289 [JP 99203289] 
July 16, 1999 (19990716) 

9829734 [KR 9829734], KR (Korea) Republic of, July 23, 1998 
(19980723) 



ABSTRACT 

PROBLEM TO BE SOLVED: To increase capacitance at an interlayer 
insulating film , improve a coupling and lower the operation 
voltage, by arranging the interlayer insulating film 

surrounding the upper part and four side surfaces of a floating 
gate, and arranging a control gate surrounding the upper 
part and four side surfaces of the interlayer insulating 
film. 

SOLUTION: Source drain regions 130, 132 of a second 

conductivity type are formed on a first conductivity type 



r 



senxiconductor substrate. A first insulating film 

106 is formed on a channel region forined between the source 
drain regions 130, 132, and a floating gate 108 is 
formed on the first insulating film 106. A second interlayer 
insulating film 124 is formed surrounding the upper part and 
four side surfaces in the direction of a word line and a bit line 142 of a 
floating gate 108. A control gate 154 is formed 

surrounding the upper part and four side surfaces of the second 

interlayer insulating film 124. As a result, 

capacitance at the second interlayer insulating 

film 124 is increased, a coupling ratio is improved, and an operating 

voltage of a nonvolatile memory element can be lowered. 
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ABSTRACT 

PURPOSE: To improve cell transistor characteristics of a single-layered 
gate non-volatile semiconductor memory device. 



A silicon oxide layer 7 is formed on a drain 
on a channel region between the drain 
a source region 4 in a semiconductor 

and a silicon oxide layer 8 is formed on a programming 
the semiconductor substrate 1. A floating 



CONSTITUTION: 
region 3 and 
region 3 and 
sxibstrate 1, 
region 6 in 

gate 9 is formed on these silicon oxide layers 1, 8. The 
capacitance between the floating gate 9 and the 
programming region 6 is made smaller than the capacitance between the 
floating gate 9 and the drain region 3, so that F-N 
tunnel current is generated between the floating gate 9 and the 
programming region. 



43/3,AB/17 (Item 7 from file: 347) 

DIALOG (R) File 347: JAPIO 
(c) 2004 JPO & JAPIO. All rts. reserv. 

04377574 

NONVOLATILE MEMORY CELL 

PUB. NO.: 06-021474 [JP 6021474 A] 

PUBLISHED: January 28, 1994 (19940128) 
INVENTOR (s) : MOROOKA HI SAO 

SHINOHARA HI SATO 

IKEDA MASAAKI 



TANAMURA YUUJI 
NAGANO KATSUTO 

APPLICANT (s) : TDK CORP [000306] (A Japanese Company or Corporation), JP 
(Japan) 

APPL. NO.: 03-335927 [JP 91335927] 

FILED: November 27, 1991 (19911127) 

JOURNAL: Section: Section No. 1541, Vol, 18, No. 225, Pg. 137, 

April 22, 1994 (19940422) 

ABSTRACT 

PURPOSE: To provide a greater capacity nonvolatile memory 

with a sufficient write/read speed. 
CONSTITUTION: A memory cell comprises a storage electrode 2 formed on an 
insulating substrate 1, a f errodielectric thin film 3 formed over the 
storage electrode, a gate electrode 4 formed on the 
f errodielectric thin film, a gate insulating film 5 
formed on the gate electrode 4, a semiconductor layer 6 formed 
on the gate insulating film, a source region 
7 and a drain region both formed on a semiconductor 
layer surface , separated away from each other, and a source 
electrode 11 and a drain electrode 12 formed on the source 
region and the drain region respectively. 
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ABSTRACT 

PURPOSE: To increase the capacity between an accumulating 
electrode and a control electrode, and prevent a drain 

turn-on current, and lessen malfunction by providing it witli a plurality of 
conductive layers where accumulating electrodes are connected with each 
other, and providing it with a section where the control 
electrode arranged on the accumulating electrode extends between a 
plurality of conductive layers of the accumulating electrode. 

CONSTITUTION: An accumulating electrode 5, which includes a lower-layer 
accumulating electrode 3 and a lower-layer accumulating electrode 4, is 
arranged through a gate insulating £ilm 2 on the surface 
of a channel region 1 made of a semiconductor substrate or the 
like. Moreover, the lower-layer accumulating electrode 3 and the upper- 
layer electrode 4 are electrically connected with each other. A 
control electrode 9 not only covers the accumulating electrode 
5 but also has a section 9a which extends between the upper-layer 
accumulating electrode 4 and the lower-layer accumulating electrode 3. 
Moreover, a source region 31 and a drain region 32 



are arranged in opposition with a channel region between. Therefore, the 
opposite faces of the accumulating electrode 5 and the control 
electrode 9 become the three layers of the topside of the lower-layer 
accumulating electrode 3, the underside and the topside of the upper-layer 
accumulating electrode A, and the area in opposition sharply improves. 
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ABSTRACT 

PURPOSE: To prevent stress from developing in a thin gate 
insulating film on a semiconductor substrate by 

performing ion implantation to dope the first thin film layer of 
polysilicon. 

CONSTITUTION: A thin gate insulating film 12 is made on a 
semiconductor substrate 11 by thermal oxidation method. Next, 

polysilicon 13 at the first layer is formed by chemical vapor deposition, 
and it is patterned. And a capacitor insulating film 14 

is made on this polysilicon 13 at the first layer. Polysilicon 15 at the 
second layer is made on this capacitor insulating film 

14. Furthermore, the polysilicon 15 at the second layer is patterned by 
photolithography. And phosphorous is implanted into the polysilicon at the 
first layer and the vicinity of the surface of the 
semiconductor substrate 11 by ion implantation method, and is 
thermally diffused to form the doped polysilicon 13 at the first layer and 
an impurity diffused layer 16 at the same time. Then, a source 
region 17 and a drain region 18 are formed at the same 
time by ion implantation method. 
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ABSTRACT 

PURPOSE: To enable a sufficient capacitance between a floating 
gate electrode and a control gate electrode 

to be secured even if an element is miniaturized in a nonvolatile 
semiconductor memory device with the floating gate 
electrode . 

CONSTITUTION: A title item is provided with a groove 6a reaching an inside 
of a semiconductor substrate 1 through a first insulation 

film 3 and a second insulation film 4 on an element 
region, a source region 9a and a drain region 

10a separated by the groove 6a, and a floating gate 14a, a 
second gate insulation film 12a, and a control 
gate electrode 15a so that the groove 6a is covered including a 
surface of a first gate insulation film 7a formed on a 
surface of the groove 6a. 
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ABSTRACT 

PURPOSE: To prevent a leaJc current generated througli a defect and provide 
high reliability in data-hold characteristics of a semiconductor 
non-volatile memory, by forming a tunnel drain 

region through an impurity that is thermally diffused in the 
horizontal direction in an ion implantation step. 



CONSTITUTION: A thin gate insulating film 12 is formed on 

a semiconductor device 11. First layered polysilicon 13 is formed as a 
floating gate electrode and is patterned, and a 
capacitive insulating film 14 is formed thereon. On the 
capacitive insulating film 14, secondary polysilicon 15 
is formed as a control gate electrode and is patterned. 

Then, in an ion-implantation step, phosphorus is implanted to a surface 

area near a drain region in the semiconductor 

substrate 11 so as to diffuse implanted ions in a-horizontal 

direction and form a tunnel drain region 16. Lastly, arsenic is 

implanted to a surface area in the substrate 11 so as to form a 

source region 17 and a drain region 18. 
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ABSTRACT 

PURPOSE: To prevent the miswriting into a memory after erasion by providing 
an erasion voltage lowering doping area at the surface of the 
semiconductor substrate between a source region and 
a drain region . 

CONSTITUTION: The doping area 8 to lower erasion voltage, which includes 

donor impurities, is formed at the surface of a P-type silicon substrate 1, 

and thereon a floating gate electrode 5, a control 

gate insulating film 6, and a control gate 

electrode 7 are formed through a gate insulating 

film 4. Furthermore, an N-type source region 2 and a 

drain region 3 are formed on the surface of the substrate 1 

with the floating gate electrode 5 as a mask in self 

alignment. Hereupon, the control gate electrode 7 is 

coupled strongly in capacity with the floating gate 

electrode 5 through the control gate insulating 

film 6, and by applying voltage to the control gate 

electrode 7, the potential of the floating gate 5 is 

controlled indirectly. Since an erasion voltage lowering doping area 

8 is provided, as the result that the erasion voltage can be lowered and 

that the breakdown strength between the erasion area and the substrate can 

be elevated, miswriting can be prevented. 
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Split-gate type non-volatile semiconductor memory 
, has extension section of drain area formed near floating gate 
electrode, whose impurity concentration is almost equal to main portion 
of drain 
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Abstract (Basic): JP 2001057394 A 

Abstract (Basic) : 

NOVELTY - Insulating films (12,14) are formed on conductive area of 
substrate (10) and one side along gate length of control gate electrode 
(13). N-type drain and source (17,18) are formed respectively on 
adjacent-opposite areas of floating gate electrode (16) capacitively 
coupled to electrode (13) . Impurity concentration of extension section 
(17a) of electrode (16) of drain is same as that of main portion (17b) . 

DETAILED DESCRIPTION - The control gate electrode is formed on the 
insulating film (12). An INDEPENDENT CLAIM is also included for 
non-volatile semiconductor memory. 

USE - Split-gate type non-volatile semiconductor 
memory for e.g. flash type EEPROM. 

ADVANTAGE - By forming the drain area directly below the floating 
gate electrode, increase in write-in velocity, reduction of write-in 
voltage are achieved, thereby improving write-in efficiency. 

DESCRIPTION OF DRAWING (S) - The figure shows the top and sectional 
views of non-volatile semiconductor memory. 

Semiconductor substrate (10) 

Insulating films (12,14) 

Control gate electrode (13) 

Floating gate electrode (16) 

N-type drain (17) 

Extension section (17a) 

Main portion (17b) 

N-type source (18) 
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Abstract (Basic) : EP 935293 A2 
Abstract (Basic) : 

NOVELTY - A p-type silicon substrate (1) with first (upper) surface 
(11) linked to second surface (12) by 50 nm step (13) has 3 . 3 V, 0 V, 
and 5.5 V applied to control gate (6), source region (7) and drain 
region (8) respectively, while hot electrons generated in channel 
region (9) are injected into floating gate (4) to write data. In 
reading, the voltages between the source region and drain region are 
reversed . 

DETAILED DESCRIPTION - N-type source region and p-type channel 
region are formed on first upper surface. N-type drain region is formed 
on second lower surface. Source, drain and channel regions are each 
subdivided into regions of high and low impurity concentration. Step 
region may be inclined or curved. Control gate and floating gate are 
capacitive coupled by insulating film. An independent claim is included 
for method for fabricating nonvolatile semiconductor 
memory device. 

USE - VLSI memory devices. Portable units. 

ADVANTAGE - High speed write and low power consumption operation. 
Increased electron injection efficiency. Lateral electric fields under 



control gate and floating gate are increased. Improved data erasure 
characteristics . 

DESCRIPTION OF DRAWING (S) - The drawing shows structure of 
semiconductor device. 

Substrate (1) 

floating gate (4) 

control gate (6) 

source region (7) 

drain region (8) 

channel region (9) 

first (upper) surface region (11) 

second (lower) surface region (12) 

step region (13) 
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Abstract (Basic) : EP 718895 A 

Non-volatile memory has: substrate of first 
conductivity type, source (10) and drain (11) of second conductivity 
type, channel (4) at least partially overlapping gate insulation (5), 
floating gate (7), interlayer insulation (8) and control gate (9). The 
source and drain regions are formed with a constant depth in the 
substrate surface and at least part of either is formed in a surface 
having a crystal face orientation different from the main surface of 



the substrate. The channel contacts the drain and has an inclined 
region the surface of which has a crystal orientation different from 
the main surface of the substrate. The source region is placed 
relatively higher than the drain region. Also claimed is a TFT having a 
similar structure. Further claimed are methods for forming the 
non-volatile memory are claimed. 

ADVANTAGE - Reliability and durability of the oxide film below the 
floating gate is improved so that device performance is improved. 
Punch-through is eliminated, write-erase speed is high and erroneous 
erasure is prevented. 
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Non-volatile electrically alterable semiconductor 
memory device - having single transistor for each cell and 
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Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
WO 9111026 A 

Designated States (National) : CA JP 
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EP 464196 A 

Designated States (Regional) : AT BE CH DE ES FR GB GR IT LI LU NL SE 
US 5202850 A 15 GllC-011/40 Div ex application US 90467918 



Div ex patent US 5067108 
US 5278087 A 16 H01L~021/266 Div ex application US 90467918 

Div ex application US 91748627 
Div ex patent US 5067108 
Div ex patent US 5202850 
CA 2051686 C E HOlL-027/02 Based on patent WO 9111026 

EP 464196 Bl E HOlL-027/02 Based on patent WO 9111026 

Designated States (Regional) : AT BE CH DE DK ES FR GB GR IT LI LU NL SE 
DE 69133003 E HOlL-027/02 Based on patent EP 464196 

Based on patent WO 9111026 

Abstract (Basic) : WO 9111026 A 

An electrically programmable and erasable memory device (10) has a 
number of storage sites, a number of row address lines, a number of 
column address lines and a common line. Each combination of a 
particular row address line and a particular column address line 
defines a different one of the storage sites. 

Each storage site consists of a single transistor which comprises: 
(a) a source (16) coupled to the common line; (b) a drain (14) coupled 
to one of the column address lines; (c) a control gate (29) coupled to 
one of the row address lines; (d) a floating gate (22) between the 
control gate, the source, and the drain and being capacitively coupled 
to the drain; (e) means for injecting hot electrons generated by abrupt 
potential drop onto the floating gate when the corresponding column and 
row address lines are raised at a first selected potential above that 
of the common line, with the potential applied to the column address 
line being above that applied to the row address line; and (f) a means 
for inducing Fowler-Nordheim tunnelling of charges from floating gate 
to control gate when the corresponding row address line is raised to a 
second selected potential above the associated column address line. 

USE/ADVANTAGE - Used for non-volatile electrically 
alterable semiconductor memory devices- Obviates problems 
found with prior art devices due to poor reliability and 
manuf acturability of thin oxide tunnel layers and allow redn. in size, 
(49pp Dwg.No.1/4) 
Abstract (Equivalent) : US 5278087 A 

Charges to and from an isolated gate through a tunnelling 
dielectric material are transported using a charge injection 
semiconductor gate^ in a semiconductor integrated circuit device, 
formed by (A) depositing a layer of poly-Si or amorphous Si on a 
substrate, (b) covering this layer with a protective material (PM) and 
annealing the layer to form recrystallised Si (RS) , (C) defining a 
charge injection region along a RS edge in the layer and rendering the 
layer conducting and (D) growing the tunnelling dielectric material on 
the layer and forming the isolated gate on the dielectric material. 

The charge injection region is defined by (a) selectively etching 
a portion of the PM to expose RS^ (b) oxidising the exposed RS to form 
a layer of Si02 having the charge injection region along the border of 
the Si02 and PM, (c) removing the PM to expose other portions of the RS 
and (d) anisotropically etching the other portions of the RS . 

USE/ADVANTAGE - Used as single transistor electrically 
programmeable and erasable memory device. The device can be readily 
produced. 

Dwg. 1/4 

US 5202850 A 

Single transistor non-volatile electrically alterable 
semiconductor memory cell (10) comprises a Si substrate 
(12), e.g. of P type, within which source (16) and drain (18) regions 
are defined, with a channel region (18) in between. Over these regions 
is a layer (20) of insulating material and a floating gate (22) which 



is positioned over part of the channel region and part of the drain 
region. The gate is pref. a recrystallised poly-Si gate. A second 
insulating layer (28) is partially over the floating gate and a control 
gate (29) has a portion (28) over the second layer and a second portion 
(30) over the first layer and adjacent to the side wall (26) of the 
second layer. 

ADVANTAGE - Ease of mfr., good yield. 

Dwg.2/4 

US 5067108 A 

Electrically programmable and erasable memory device has a 
substrate of first-conductivity type semiconductor material. First and 
second spaced-apart regions defined in the substrate are of 
second-conductivity type with a channel region. An electrically 
conductive recrystallised floating gate is disposed over a first 
insulating layer and extends over a portion of the channel region and 
second region. A second insulating layer is disposed over and 
immediately adjacent the floating gate and is thick enough to permit 
Fouier-Nordheim tunnelling of charges. This occurs from floating gate 
to control gate when the selected row line is raised to a second 
predetermined potential above the selected column line. 

ADVANTAGE - Memory device has recrystallised floating gate, (15pp) 

US 5045488 A 

Producing electrically programmable and erasable memory device 
comprises (a) defining the substrate; (b) growing layer of dielectric 
material over the substrate; (c) depositing layer of polysilicon over 
dielectric material, (d) covering polysilicon with protective layer; 
(e) patterning and exposing isolation region in protective layer with 
masking material to form exposed isolation region; (f) removing 
protective and polysilicon layers leaving stack at sidewalls; (g) 
removing masking; (h) depositing second protective then polysilicon 
layers; (i) removing 2nd polysilicon layer except around stack 
sidewalls; (j) converting polysilicon adjacent stack into silicon oxide 
spacer; (k) implanting channel stop implant everywhere except protected 
spacer; (1) removing spacer; (m) thermally growing field oxide adjacent 
stack and (n) removing 1st protective and polysilicon layers. 

USE - To produce single transistor, non-volatile, 
electrically alterable sezni conductor memory device. (15pp) 
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Split gate flash memory cells fabrication method involves forming control 
gate on floating gate, which are separated by polyoxide and nitride 
spacer 

Patent Assignee: WINBOND ELECTRONICS CORP (WINB-N) 

Inventor: LEU L 

Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 6365459 Bl 20020402 US 98156583 A 19980918 200251 B 

US 2000528516 A 20000320 
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A 20000320 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 

US 6365459 Bl 9 HOlL-021/8247 Div ex application US 98156583 

Div ex patent US 6114723 

Abstract (Basic) : US 6365459 Bl 
Abstract (Basic) : 

NOVELTY - A floating gate with an overlaying polyoxide layer (16) 
is formed on a substrate. A chemical vapor deposition (CVD) nitride 
side wall spacer is formed around the floating gate by CVD nitride 
deposition followed by anisotropic etching of CVD nitride film. A 
control gate which is formed on the floating gate, are separated by the 
polyoxide and nitride spacer. A source (17) and drain (18) are formed 
in the substrate using source and drain implantation. 

USE - For fabrication of split gate flash memory. 

ADVANTAGE - Size of the floating gate and overall memory cell 
dimension are made smaller. Allows scaling of flash memory cells to be 
achieved without incurring large expenses. 

DESCRIPTION OF DRAWING (S) - The figure shows a side view of flash 
memory cell after drain implantation. 

Polyoxide layer (16) 

Source (17) 

Drain (18) 

pp; 9 DwgNo 3E/3 



7/3,AB/2 (Item 2 from file: 350) 

DIALOG (R) File 350: Derwent WPIX 
(c) 2004 Thomson Derwent. All rts. reserv. 

014446449 

WPI Acc No: 2002-267152/200231 

XRPX Acc No: N02~207684 

Semiconductor device e.g. DRAM has depletion layer that is formed in 
floating gate electrode near insulating film such that no voltage is 
applied between electrode and substrate 

Patent Assignee: FUJITSU LTD (FUIT ) 

Inventor: HORIGUCHI N; USUKI T 
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Patent Family: 
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Patent No Kind Lan Pg Main IPC Filing Notes 
US 20020003255 Al 27 HOlL-029/788 
JP 2002016155 A 14 HOlL-02 1/ 8247 

US 6462374 B2 HOlL-029/788 

Abstract (Basic) : US 20020003255 Al 
Abstract (Basic) : 

NOVELTY - An insulation film (14) is formed between a semiconductor 
substrate (10) and a floating gate electrode (22). An insulation film 
(24) is formed between the gate electrode and a control gate electrode 
(26) . A depletion layer is formed in the gate electrode (22) near the 
film (14) such that no voltage is applied between the gate electrode 
(22) and the substrate. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
semiconductor device fabrication method. 

USE - E.g. dynamic random access memory (DRAM) . 

ADVANTAGE - The floating gate electrode retains information for 
long period of time. 

DESCRIPTION OF DRAWING (S) - The figure shows a sectional view of 
the semiconductor device. 

Semiconductor substrate (10) 

Insulation films (14,24) 

Floating gate electrode (22) 

Control gate electrode (26) 
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New poly spacer split gate cell with extremely small cell size - where 
the self-aligned nature of the second gate to the first gate allows a 
very small dual-gate cell to be formed 
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Filing Notes 

CIP of application US 9893841 

CIP of application US 9893841 
Div ex application US 99266285 
CIP of patent US 6194272 
Div ex patent US 6242774 
CIP of application US 9893841 
Div ex application US 99266285 
CIP of patent US 6194272 
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Abstract (Basic) : TW 409416 A 

Abstract (Basic) : 

NOVELTY - A dual-gate cell structure with self-aligned gates. A 
polysilicon spacer forms a second gate (213) separated from a first 
gate (201)^ which is also polysilicon, by a dielectric layer (207). A 
drain region (219) and a source region (221) are formed next to the 
gates within a floating well. In one embodiment, the second gate (213) 
acts as a floating gate in a flash cell. The floating gate may be 
programmed and erased by the application of appropriate voltage levels 
to the first gate (201), source (221), and/or drain (219). The 
self-aligned nature of the second gate (213) to the first gate (201) 
allows a very small dual-gate cell to be formed. 
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Single transistor electrically programmable and erasable memory cell - 

includes source, drain and channel region on substrate, insulating 

layers, floating gate and control gate 
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Priority Applications (No Type Date): US 90467907 A 19900122; US 90467918 A 
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Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
DE 69133003 E HOlL-027/02 Based on patent EP 464196 

Based on patent WO 9111026 



Abstract (Basic) : US 5029130 A 

The single transistor has a source, a drain with a channel region 
defined on a substrate. A first insulating layer is over the source, 
channel and drain regions. A floating gate is positioned on top of the 
first insulating layer over a portion of the channel region and over a 
portion of the drain region. A second insulating layer has a top wall 
which is over the floating gate. A control gate has a first portion 
which is over the first insulating layer and irranediately adjacent to 
the side wall of the second insulating layer. The control gate has a 
second portion which is over the top wall of the second insulating 
layer and is over the floating gate. 

Erasure of the cell is accomplished by the mechanism of 
Fowler-Nordheim tunneling from the floating gate through the second 
insulating layer to the control gate. Programming is accomplished by 
electrons from the source migrating through the channel region 
underneath the control gate and they by abrupt potential drop injecting 
through the first insulating layer into the floating gate. 
ADVANTAGE - Improved reliability. (15pp Dwg.No.1/4) 
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Sensitive recording material - has photosensitive layer on support contg. 

silver halide, polymerisable cpd. , initiator and reducing agent 
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Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 3033748 A 19910214 JP 89167970 A 19890629 199113 B 

Priority Applications (No Type Date) : JP 89167970 A 19890629 

Abstract (Basic) : JP 3033748 A 

The recording material has a photosensitive layer on a support, 
contg. at least a photosensitive silver halide; a polymerisable cpd. ; a 
thermopolymerisation or photopolymerisation initiator; and a reducing 
agent of formula (I) or (II) . In the formulae Rl = H, alkyl, aryl, 
heterocyclic gp.; R2-R6 = halo, alkyl, aryl, heterocyclic gp., acyl, 
acyioxy, COOH, H2HC0, alkoxy-carbonyl , aryloxycarbonyl , CN, alkoxy, 
aryloxy, sulfonyl, H2NS02, sulfenyl, sulphinyl, NH2, acylamino, 
alkoxycarbonylamino, H2NC0NH, H03SNH, H2NS02NH; two of R2-R6 may form a 
ring; cpd. (I) or (II) may form a polymer. 

Recording method comprises image-wise exposing the recording 
material and simultaneously or after exposure, heating the recording 
material or irradiating uniformly the recording material with light 
after heating to polymerise the polymerisable cpd. in the exposed part 
to form a polymer image. 

USE/ADVANTAGE - The recording material has a good sensitivity, and 
can form a polymer image by rapid treatment by dry process or by use of 
little water. 
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TI Non-volatile semiconductor memory e.g. split/stacked gate flash EEPROM, 

has protective insulating film on side surfaces of control gate electrode 
formed in substrate with gate oxide film. 
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NOVELTY - A protective insulating film (14) is deposited on side surfaces 
of a control gate electrode (13) formed on a substrate (11) with gate 
oxide film (12) . A floating gate electrode (15) is formed opposite to a 
side surface of control gate electrode. A tunnel insulating film (16) is 
formed between floating gate electrode and substrate. Drain and source 
regions (lib, 11a) are oppositively formed in substrate. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
non- volatile semiconductor memory fabrication method. 

USE - For fabricating non-volatile semiconductor memory e.g. 
split/stacked gate flash EEPROM (FEEPROM) , used in electronic equipment. 

ADVANTAGE - Since the protective insulating film is deposited on side 
surfaces of control electrode the configuration of control electrode is 
not impaired during formation of floating gate electrode. 

DESCRIPTION OF DRAWING (S) - The figure shows a cross-sectional view 
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of memory element in non-volatile semiconductor memory. 
Substrate 11 

Drain and source regions 11a, lib 

Gate oxide film 12 

Control gate electrode 13 

Protective insulating film 14 

Floating gate electrode 15 

Tunnel insulating film 16 
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AB PROBLEM TO BE SOLVED: To surely form the memory cell of a split gate type 
nonvolatile semiconductor memory device and to prevent the operation 
characteristics of an MOS transistor from being affected by the memory 
cell when forming the memory cell on the same semiconductor wafer as the 
MOS transistor. 

SOLUTION: A control gate electrode 13 composed of a polycrystal silicon is 
formed on a semiconductor wafer 11 composed of a silicon through a gate 
oxide film 12. On both the side faces of the control gate electrode 13, 
the laminate of silicon oxide film and silicon nitride film is deposited 
for the film thickness of about 7 nm, and a protecting and insulating film 
14 is formed for protecting the control gate electrode 13 when forming a 
floating gate electrode 15. On one side face of the control gate electrode 
13, the floating gate electrode 15 of capacitive coupling with the control 
gate electrode 13 is formed while facing the control gate electrode 
through the protecting and insulating film 14. 
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